,~—' AD~Al06 372 g‘x’l!lmﬁ“:n::‘%.}tcu :lxmm"tasw AFS OH F/6 8/9 -
. CAL INVENT IN ENOLISH COMPOSITION -

AUS 79 H L BURNS b4 TON THROUGH==ETC (1)
UNCLASSIFIED AFIT=CI~79-2230°




JENN

D ———

[ REPORT DOCUMENTATION PAGE '“"-I" e

[RC N [NERA
LXL AN T B T PR R TR C |
. e MV e .o v Y & B L TR A'; R PERY Y PR T -
D yAY: *, 7
LI Y N A Tty N N ‘s
' . L . ! ot U 1 t
! Y S PO B NI IS
) i [N [ \
LI o B L IRRTT BT LERE X SR IR L T - TIN )
. B B CoNTHA T 1 LMANT Nl e
N [
/
’
. LT T L Y T Y N PEY SUNN L JEAN 10 40, oMt bbb T AL,
AREA & & -Mr UMY NUMBE »
X . [N '
P . . N 1
. - -‘ B ¥ -
~ N Y T T Y ALy e W rerout uarg
v . A st R, X
N IM'O' ®AGES
oAb [N R SR .
S
wdi
¢ - . a v rfeAME & & o i ptlerect V1o e llo.g it w 18 ¢t yitly ASY ol e tey
'L‘ﬂ ' et
t19a R CL AP i ATION WK HAL N
WutDuL t
4
€ PRI ] e YT ATt N I X T

e b B kb de o nt b v, pESITREEE L TON e IME LR D

TEIBUTiuN  TATRMENT . the Bloirait oniered 1o M1

ket uuocom. h... qull)’ 7'- -F7P ‘98‘

v o~

0 WLPPLLMENTARY MOTL Tt T T 1(1! a€

(YRURTIURN VIR SVTIRNE RN TR RN

FREDRIC C LYNCH. M uur
mEte AL AN AP f90-17 M‘lo"\lbuc Mdtl
At Force In<htute of Technology (ATC)
Mgnt Pattcrson AFB, OH 45333
B MR T WOROS (Camtiuns wn 1000rse 410 il e Sosmy GNE (dentily by Bli. b namber)

Fio

- _DTIC

ELECTE
o ‘ NOV3 1981
S ANt 372

L 4
o Hope
D -'J-Qo “” 'N'"'uhﬂ Penv by LBBLLE T UNCT ASS

SELLM Ty CLASSIFI ATION OF Tois PAGE When 'are b

AWVITRAL T (1 uniternse un '0ver0e 8180 I o ss08ry and 1400ty by ;l; » :;;OQU

L tei e

_ ‘Wm oy - o I
. -

Py P

ap e



A i
.

STIMULATING RHETORICAL INVENTION IN ENGLISH COMPOSITION
THROUGH COMPUTER-ASSISTED INSTRUCTION

APPROVED BY SUPERVISORY COMMITTEE:

17 s . .
i K A o
/ P
N
MR ° s 4 v

St
AL
e

WAL B et gy

"




.zt . "

Copyright

by

Hugh Lee Burns, Jr.

1979




-~

-

To Mary




v
;i
B
3

STIMULATING RHETORICAL INVENTION IN ENGLISH COMPOSITION

THROUGH COMPUTER-ASSISTED INSTRUCTION

by

HUGH LEE BURNS, JR., A.A., A.B., M.A.

DISSERTATION
Presented to the Faculty of the Graduate School of
The University of Texas at Austin
in Partial Fulfillment
of the Requirements

for the Degree of

DOCTOR COF PHILOSOPHY

. THE UNIVERSITY OF TEXAS AT AUSTIN

August 1979

., . , ,
w— = = . B0 VR ST T TS D A SR S




:
s
;
E
1

ACKNOWLEDGEMENTS

1 have been fortunate to have such a competent
dissertation committee. To Professor Charles R. Kline,
Jr., who as Co-chairperson, systematically motivated my
own spirit of ingquiry and truly believed a dissertation,
like writing, is ultimately process not product; to
Professor George H. Culp, who as Co-chairperson,
assented to becoming the technicai and scientific
adviser and, great naturedly, opened many electronic
gates for one who sometimes thought himself locked in
the renaissance; to Professor James L. Kinneavy, my
professional godfather, who was there at the beginning,
a sky~filled summer conference in Wyoming, and whose own

ethos, pathos, and (I hope) logos will be evident on

each page of this project; to Professor Susan W.
Wittig, who is certainly among the first rhetoricians to
think of the writing process as software and whose
professional range makes me intensely jealous--though
not the thirty-five hour days; and to Professor Walter
J. Lamberg, whose friendship and whose initial guidance

were indispensible-- thank you.

v

f e




vi

To Professor Geneva Hanna Pilgrim, my original
graduate adviser, for her uncanny knack of making me
evaluate the kind of educator I was and the kind of
educator I actually wished to be. I will continue
working out the ironies she lead me to discover.

Without the teachers--Cheryl Robinson, Marshall
Alcorn, Michael Adams; without the evaluators--Martha
King, Cindy Self, Tom Cameron, Bill McCleary; without my
amiable research assistant--Dan Garza; without some
enduring soul like Pattie Fortenberry who typed the
statistical tables; without Patrick Suppes' practical
advice prior to the proposal hearings; without my NCTE
colleagues who corresponded for the last two years,
particularly Ellen Nold and Rick Coe; without the
eighty-seven students who somewhere along the way
volunteered to help-- my wish is that I may one day be
able to assist you as well as you have assisted me.

I would also like to thank my colleagues on the
faculty of the United States Air Force Academy and the
Civilian Institutions staff at the Air Force Institute
of Technology for their respective moral and financial
support. So too may I thank the Graduate School, the
Department of Curriculum and Instruction, and the
Department of English at the University of Texas for

supporting the research from alpha to omega.




-
vii
. How one adequately thanks or even appropriately
acknowledges parents, I am not certain . . . unless it
is by remembering and passing on the love,
encouragement, and understanding they gave me to my
friends, my students, and especially my family.
Finally, to Mary, Katrina, Ann, Elizabeth:
without you, ladies, all my merry jigs are for naught.
it e A T R N R el . ey




-— —

-y

STIMULATING RHETORICAL INVENTION IN ENGLISH COMPOSITION

THROUGH COMPUTER-ASSISTED INSTRUCTICN

Publication No.

Hugh Lee Burns, Jr., Ph.D.
The University of Texas at Austin, 1979

Supervising Professors: Charles R. Kline, Jr.
George H. Culp

The impulse for this research was to combine the
renewed interest in teaching invention-~the process of
exploring a subject to discover ideas or arguments--with
the developing technology of instructional computing.
The first of three major conclusions was that
"open-ended” or exploratory, supplementary
computer-assisted instruction (CAI) which encouraged
growth 1in the number and the sophistication of ideas
could be programmed. The second conclusion was that a
systematic inquiry using one of three popular heuristic
methods made the experimental groups more alike with
respect to the quantity and quality of their ideas and

significantly different Tp==0004 from a control group.
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The third conclusion was that the computer-administered,
posttest methodology represented a more stringent way
for controlling and later replicating quasi-experimental
research in rhetoric.

The three heu¢istic strategies selected for the
CAI modules were Aristotle's enthymeme topics, Burke's
dramatistic pentad, and the Young, Becker, and- Pike
tagmemic matrix. Sixty-nine students in four freshman
;omposition courses participated in the experiment.

Hypotheses concerning quantity Iof ideas found
that (1) significant individual gains (p<.001) occurred
within each experimental group while the control group
members experienced a significant decrease (p<.02), and
(2) no significant difference occurred among the
heuristic groups while a significant difference (g=.000L
was found among the four groups. Hypotheses concerning
quality found that (1) individuals in all four groups
achieved gains, though those in the control group lagged
behind the gains experienced by the members of the

experimental groups, and (2) a significant difference

(p=.000) favored the exper imental groups in
insightfulness, comprehensiveness, intellectual
processing, and overall quality. A significant

difference (p=.037) was discovered concerning the

elaboration rates--the topoi method being the most

. -l = Lt L : T L LRI i e
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likely to sustain an inquiry and the Burke pentad being
the 1least 1likely. No significant difference appeared
among groups with respect to the arrangement of
composition plans or to the internalization of heuristic

strategies. Finally, students strongly agreed that

these CAl-~invention modules made them think

systematically about their own wc¢iting process.
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CHAPTER 1

A Problem to Find, A Problem to Prove

"A reasonable sort of heuristic cannot
aim at unfailing rules; but it may
endeavor to study procedures (mental
cperations, moves, steps) which are
typically useful 1in solving problems.
Such procedures are practiced by every
sane person sufficiently interested in
his problem. They are hinted by certain
Stereotyped gquestions and suggestions
which intelligent people put to
themselves and intelligent teachers to
their students. A collection of such
questions and suggestions, stated with
sufficient generality and neatly
ordered, may be less desirable than the
philosophers' stone but can be provided.
~~G. Polya

—
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The Problems

Within recent years, many English composition
teachers have returned to a fuller rhetorical model for
teaching writing. Consequently, they have searched for
methods of stimulating invention, the first rhetorical
art, in their composition courses. Invention, from the
Latin inventio, or heuristic, from the Greek heuresis,
is the process of exploring a subject to discover ideas,
arguments, or propositions--those features which one
must know in order to write convincingly about a
subject.

Richard Young, in his bibliographical essay
entitled "Invention: 4 Topographical Survey," (1376)

describes the process this way:

Every writer confronts the task of making sense
of events 1in the world around him or within
him--discovering ordering principles, evidence
which Jjustifies belief, information necessary
for understanding--and of making what he wants
to say understandable and believable to
particular readers. He wuses a method of
invention when these processes are guided
deliberately by heuristic procedures, that |is,
explicit plans for analyzing and searching which
focus attention, guide reason, stimulate memory
and encourage intuition. (p. 1)

Since all writers must discover suitable, factual, and
interesting informaticn, acquiring specific methods of

inquiry, or heuristic strategies, ought to make them




more efficient early in the writing process. This
efficiency refers not only to the rate of gathering or
discovering icdeas, but also to the guality of those
ideas--their insightfulness, their comprenensiveness,
and their usefulness.

An ancient Arabian anecdote, as retold by Robert

E. Ornstein in The Psychology of Consciousness (1972),

illustrates the common dilemma writers face when they
begin writing before having thought through their unigue
writing problem:
A man saw Nasrudin searching fer
something on the ground.
"What have you lost, Mulla?” he asked.
"My key," said the Mulla.
So the man went down to his knees too,
and they both looked for it.
After a time, the other man asked:
"Where exactly did you drop it2?"
"In my own house."
"Then why are you looking here?"
"There is more light here than inside =my
own house."” (p. 187)
All writers at some time have shared Nasrudin's
predicament. Like Nasrudin, students often feel obliged
to look outside where the light is, even though they
suspect, sometimes even know, that what they are looking
for is not outside in the light but inside in the Adark.
It is not necessarily bad for them to use outside lignht,
but they must first be taught to bring the 1light into

their own houses. Stimulating invention in English
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composition 1S only 2 means toward this homecoming, for
learning invention strategies facilitates fruitful
discoveries. While any discovery 1s worthwhile, the
process of discovering what to say can be the result of
c:anning and conscious effor%t, no%t just the result of
randem luck and happenstance collisions of mind and
matter.

Certainly, English instructors are well aware of

tudents' pleas for help when it comes time for them to

selec* *their composition topics. Moreover, most
instructors recognize that nothing should be more
individualized than each student's respective
exploration of a subject. This concern for developing
ané nurturing the thinking expertise of student writers
18 not always adequately demonstrated in the classroom,
however.

Although the Dewey problem solving steps were
once common fare in many English texts, today problem
solving techniques or heuristic strategies are not often
systematically taught 1in most <secordary and college
English curricula. Not that instructors hnave assumed

that students have mastered ways to inquire about

subjects and *o explore many potential ideas: it 1is

(2}

ather that they are not sure how best to nurture

systematic inquiry.
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This problem anticipates the major assumption
for developing supplementary instruction in invention:
namely invention, prewriting, or "thinking about a
topic" are ideas ZInglish teachers often use recklessly
in the composition classroom. The primary cause for
this recklessness may be not providing the students with
expiicit methods of inquiry, and the primary effect,
again, may be students' pleas for help: "I don't know
what to write about!"™ "I guess it's just not a very good
topic!"™ or "What c¢an I say about it, cdo you think?"
Granted, a teacher cannot teach insight--what uléimately
must be the student's own personal, Qquite private
journey toward understanding--and obviously, composition
instructors cannot predict what the students will
discover. Nevertheless, they can prompt students to
make discoveries. They can provide systematic
strategies or procedures. Again, Richard Young
describes certain aspects of the invention process which

can be taught:

The procedures themselves can be taught, as can
their wuse in conscious thought; but one cannot
teach direct control of the imaginative act or
the unanticipated outcome. What can be taught
is not, however, trivial; no one would question
the importance of careful thought 1in the
composing process. Furthermore, the use of
heuristic procedures can c¢oax imagination and
memory; the intuitive act is not &a“solutely
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teyond the writer's control; it can be nourished
and encouraged. (pp. 1-2)
Nourishing and encouraging intuitive acts as well as
coaxing students' 1imaginations and memories are most
certainly activities which reach far beyond the English
composition classroom. Such are the problenms

composition teachers must prove in teaching invention.

The First Proposition

The remedy, as already suggested, 1is to teach
explicit methods of inquiry, particularly those constant
features of heuristic systems. Such a suggestion, of
course, is not novel. Plato advocated explicit

strategies for inquiry, as when Socrates tells Phaedrus:

Isn't this the way to reflect about the nature
of anything? First, 1is it simple or complex,
this knowledge about which we shall wish to have
scientific knowledge ourselves and be able to
produce it in others? Next, if it is simple, we
must investigate what capacity it may have in
its own nature to act on something correlate to
it, and what 1is that something? And what
capacity does it have for being affected by a
correlate, and what correlate may this be? Or
if it's complex, we must count 1its parts and
notice in the case of each of them what we
observe in the case of the simple object,
applying to each part the questions: on what is
its nature to act? By what is it affected?
What 1is the nature of this affection? . . . At
any rate, any other procedure would be like
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blind man's progress. And to be sure, no
scientific inquirer should have any resemblance
to the blind or to the deaf. ({Phaedrus, 1956,
pp. 61-62)

Nor has Plato been alone in gtressing the importance or
supremacy of systematic inquiry. Descartes' fourth rule
for the direction of the mind puts the matter
simply~--"There is need of a method for finding out the
truth" ("Rules for the Direction of the Mind,"™ 1969,

p. 44). John Dewey finds scrupulous investigations

pleasurable:

A disciplined mind takes delight in the
problematic, and cherishes it until a way out is
found that approves itself upon
examination. . . . The scientific attitude may
almost be defined as that which is capable of
enjoying the doubtful; scientific method is, in
one aspect, a technique for making a productive
use of doubt by converting it into operations of

definite inquiry. (The Quest for Certainty,
1960, o. 228)

Heeding such advice, therefore, let us ask, "what is the
nature of invention?"

Excluding the insight, there should be
relatively few surprises in invention, for the static
construct in invention, and in heuristics generally, 1is
the system. Frank J. D'Angelo (1975) correctly insists

that "invention always seems to take place within a

system" (p. 53). He elaborates:




There 1is always some kind of structure
underlying the process. To invent is to extend
a system which 1is already present in the
mind. . . .

The subconscious mind wusually provides
the design for the composing process, and the
conscious mind provides its development,
although the reverse 1is possible. Actually,
this is an oversimplification since there 1is a
constant interplay between two modes of
consciousness. Since the subconscious part of
the mind is not always accessible, the writer
must aid the subconscious as much as possible by
a deliberate and conscious effort, by defining
the problem, by £filling in the details, by
carefully working out the design, in brief, by
preparing the mind so that the subconscious can
take over. The old truism that invention favors
the well prepared mind seems to be an accurate
one. {(p. 53)

Indeed, what can be taught are the systems
themselves, then, additionally, extending the systems,
combining the systems, and generating other personal
systems. Since freshman writers might not have
articulated their conscious systems of inquiry,
composition teachers might begin by teaching some of the
more well-known heuristic systems. This assumption
suggasts that freshman composition students can be
taught "non-data conditioned” heuristics so that they
can be originalliy and consciously aware of at least one
particular method of inquiry. Thus, with such
considerations, this research problem was
half-delineated: composition teachers interested in

grounding their research on current rhetorical theory




and in teaching systematic procedures for thinking must
first wunderstand the nature of invention and then

design, test, and evaluate invention instruction.

The Second Proposition

The second half of the problem grew partly out
of a methodological difficulty of isolating and
collecting each individual's actual thinking process and
partly from a fascination with the emerging technology
of computer-assisted instruction (CAI)--specifically,
the possible implications which research in
individualized instructional systems, artificial
intalligence, and man-machine problem solving could have
on the teaching c¢f rhetoric. In recent testimony about
computers and the learning society before the
Subcommittee on Domestic and International Scientific
Planning, Analysis and Cooperation of the Committee on
Science and Technology (1978), one recurring theme, here
enunciated by John S. Brown of Bolt, Beranek, and
Newman, was integrating the computer as a cognitive tool
in education: "The unique quality of the computer that
does make possible a revolution is that it can serve as

a cognitive tool. It can be an active agent--a servant,

assistant, consultant or coach--in a way that books and




g o W, an

"‘r “~ .

10

television cannot"™ (p. 300). Composition teachers and
rhetoricians certainly used such passive cognitive tools
as books and television, but virtually no rhetorical
instruction or research had anticipated the certain
advantages that computers could provide while actively
prompting human beings to inquire, to think, to explain,
and to understand. Three advantages come quickly to
mind.

First, stimulating invention through
computer-assisted instruction offered a unique setting
for studying, collecting, and describing what ultimately
was the most individual behavior 1in the entire
composition process--the discovery and the first
formulation of ideas. Second, well=-conceived,
computer-assisted invention could be a viable,
supplementary tool for composition teachers to add to
their pedagogical repertoire, for actually having to
give individual instruction about every conceivable
subject a student might write about in a semester would
certainly be mentally, if not physically, exhausting.
Third, using CAI as the independent variable in a
specific research design would not only strengthen the
experimental control, but also allow further replication

and continued development,
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The impulse for this research, therefore, was to
combine the fruits of the rhetorical renaissance in
English composition with this developing technology of
instructional computing. From this impulse, the major
guestion evolved: could supplementary computer-assisted
instruction be designed, developed, and programmed which
would effectively stimulate most individual's inventive
process? Ultimately, the specific objective became to
design, program, test, and evaluate three CAI modules
for stimulating rhetorical invention within the freshman

English composition setting.

Developmental Considerations -- Invention

Ever since the publication of Research in

Written Composition (1963), researchers 1in English

composition have been critically examining the design
and the data-gathering techniques of their empirical
scholarship. The list of unexplored research dquestions
Richard Braddock, Richard Lloyd-Jones, and Lowell Schoer

offer include a few which relate to the problem in the

present study:
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1. What kinds of situations and
assignments at wvarious 1levels of schooling
stimulate a desire to write well?

8. At which levels of maturation does
it seem appropriate to introduce the various
rhetorical elements of writing?

10, What are the direct and indirect
effects of particular sensory experiences and
guided observation upon writing?

18. Can formal study of rhetorical
theory or of logic help writers?

22. How does a person go about starting
a paper? What Qquestions must he answer for
himself? (pp. 52-53)

Answering these dquestions generates the first two
considerations for this research. The first 1is to
create and evaluate computer-assisted instruction in
invention in order to disccver whether or not CAI offers
a suitable learning environment and an appropriate
"sensory experience" for generating ideas by freshman
English composition students. The second consideration
is to measure the extent, if any, to which students can
more effectively tegin a paper if they understand that
their creative processes and formal, systematic,
heuristic processes mutually reinforce each other. This
attempt to create a scientific setting for the study of
invention responds to the challenge Braddock,

Lloyd-Jones, and Schoer issue in their summary:
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If little has been proven about the
instructional factors influencing composition,
it is fair to say that almost nothing has been
proved in a scientific sense about the
rhetorical aspects of written composition. By
"rhetorical™ is meant here those aspects of
writing which (to simplify somewhat) are larger
than the unit of the sentence -- in expository
writing, for instance, the main 1idea and its
analysis; the support of subordinate ideas with
details, examples, statistics, and reasons; and
the organization of the previous elements into
an orderly and meaningfu. whole. It is a
challenge to investigate these aspects of
writing in a scientific way. (p. 38)

Consequently, Braddock, Lloyd-Jones, and Schoer conclude
that most of the rhetorical considerations in
composition research are unexplored territory. Despite
the intervening fifteen years, a great many rhetorical
considerations remain unexplored, though the thinking,
the defining, and the urging have continued.

Among the general studies which have attended
exclusively to the realm of invention are Janice M.
Lauer's "Invention in Contemporary Rhetoric: Heuristic
Procedures™ (1967) and Tommy J. Boley's "Rhetorical
Invention: A Synthesis of Contemporary Concepts”
(1972). Both describe, classify, and evaluate specific
discovery procedures which have emerged in the English
composition curriculum, and each offers another major

consideration for this research.
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Briefly, Lauer's dissertation investigated "the
contribution psychology has made toward an understanding
of creative problem-solving and heuristic procedures"”
{(p. 1). With regard to this research, one of the
important ideas she uncovered in psychological studies
was that training in heuristic strategies had, with some
significance, improved general problem solving

abilities. She writes:

A final contribution of psychologists which
occurs both explicitly and implicitly in the
discussion of the heuristic strategies in
problem solving is their ability to be trained.
Many of the psychologists who are working in
creative problem solving are interested not only
in knowing what activities occur within
creativity but also in determining what training
in creative problem solving is possible.
Obviously, this consideration is very important
to rhetoric. Some teachers of composition have
concluded that writing 1is not teachable. The
conclusions that psychologists have come to in
this regard are important, therefore, for any
heuristic models proposed for writing. (p. 28)

As the nature of cognitive psychology overlaps other
human endeavors, the nature of rhetoric also overlaps,
even encompasses, other human endeavors. Lauer's study
leaves no doubt about this matter. Moreover, by
attending to research in one, we simultaneously enrich
our understanding of the other. The third major

consideration, therefore, was to construct the
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computerized invention instruction to be consistent with
the lines of inquiry in the theoretical psychological
research~-in particular, research about the nature of
creativity and theories involving intersecting matrices
(Koestler, 1964).

Four years later, Boley noted in his
dissertation that "the emphasis on writing as a
‘process'’ initiates a controversy between the
rhetoricians who advocate the use of a 'topical' systen,
which can supply a writer with lines of reasoning for
the support of his proposition, and the rhetoricians who
advocate the uses of a ‘discovery' approach, which can
enable a student to find material about a subject that
will lead to the creation of new concepts" (pp. v-vi).
The synthesis of these invention heuristics, Boley
argued, can be achieved by selecting the appropriate

method of invention according to the aim and the mode

based upon James L. Kinneavy's A Theory of Discourse

(1969). Boley, therefore, (1) amplifies the logical
systems of the various kinds of discourse, where
Kinneavy writes of invention; (2) compares and
illustrates the similarities of the tagmemic approach
and the modes of description, narration, and
classification; and (3) discusses four practices which

limit the composition <curriculum: {(a) limiting the
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kinds of writing to specific kinds of discourse,
(b) omitting invention all together, (c) assigning
particular/exclusive subjects, and (d) pre-establishing
form or structure of writing. Thus, Boley argues not so
much for a grand synthesis of heuristic as his title
might suggest, but rather <clarifies the distinction
among heuristics so that a writer can appropriately
match heuristic to aim and mode. He also urges the
composition teacher not to limit the range of invention.
The implied difficulty here 1is that most composition
teachers have not yet trained themselves to tie specific
cognitive 1inquiry strategies to a comprehensive theory
of discourse. Nevertheless, his remaining research
questions dealt with whether or not the heuristics
actually behaved as they are theoretically supposed to
behave in the freshman composition setting. The
important developmental considerations were (1) to
design the computerized invention modules to emphasize
the student's aim in writing, or at least help the
student discover his or her purpose for writing while
engaged in the instructional sequence, and (2) to
attempt to verify if heuristics would differ as a result

of selected aim and mode.
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Finally, Richard E. Young 1in a recent essay
entitled "Paradigms and Problems: Needed Research in
Rhetorical Invention" (1978) likewise calls for research

on the competing theories. He writes:

The research needed at the moment 1is research
that helps us make reasonable judgments about
the adequacy of the theories of invention we
have been discussing [classical invention,
Burke's dramatistic pentad, Rohman's prewriting
method, and Pike's tagmemic invention]. Two
general gquestions need to be asked of each:

l. Does it do what it <claims to do?
That 1is, does it provide an adequate
account of the psychological processes
it purports to explain? And does it
increase our ability to carry out these
processes more efficiently or
effectively?

If the answer is negative, we must decide
whether to drop the theory from further
consideration; the decision, however, must be
made cautiously since the answer may result from
causes other than defects in the theory.

2. Does the theory provide a more
adequate account of the processes and
more adequate means for carrying them
out than any of the alternatives?

Again, assuming that the research is reliable, a
negative answer would make it difficult to
continue regarding the theory seriously.
{pp. 39-40) ‘

Both of Young's gquestions are especially appropriate

for, with few exceptions, specific invention strategies

or heuristics have not been systematically taught in
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English composition and, therefore, c¢ould not be
systematically evaluated. The final consideration of
this research addresses his first point--do heuristics
do what they claim?--by collecting invention sequences
and evaluating three instructional modules derived from
three of the more popular heuristic procedures.
Specifically, the three CAI modules are based upon (1)
Aristotle's twenty-eight enthymeme topics, (2) Kenneth
Burke's dramatistic pentad, and (3) Young, Becker, and
Pike's tagmemic matrix, 1in particular the particle,

wave, and field perspectives.

Develoomental Considerations ~-= Cal and English

Education

Since the early sixties when computer-assisted
instruction avolved and extended the range of
individualized instruction in American education,
English educators have yearly become more and more
intrigued with computer applications both in their
classrooms and in their research. Articles from
professional journals 1in the sixties were often
preoccupied with features on teaching machines and
programming instruction. Such articles did not have a

jreat deal to do with actual computer-assisted

[

e
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instruction, but they signaled a gradual acceptance,
perhaps reluctant acceptance, of systeﬁs approaches to
ingstruction. Since then, the state of the CAI art in
English education has advanced considerably on all
levels of instruction--but not without «considerable
debate.

In the October 1975 issue of College Composition

and Communication, Ellen W, Nold's brief article

entitled "Fear and Trembling: The Humanist Approaches
the Computer" summarized over fifteen years of
technological anxiety and represented, in many respects,
a mandate for English educators to "put their best
efforts into w;iting instructional ©programs" (p. 269).
Nold writes:

Spinoza points out that "so 1long 2as a man
imagines that he cannot do this or that . . .
so long will it be impossible for him to do it."
What 1s preventing humanists from using the
computer for humanitarian purposes 1is merely
their belief that they cannot use the machine.
It is ironic that a group known to undertake
calmly and surely the study of Latin, Greek,
Russian, Chinese, Swahili, or Gaelic often balks
at the much simpler task of learning the more
logical, far less capricious, language of the
machine. (pp. 272-273)

Her remarks attacked those who would contend that the

computer would eventually dehumanize the humanities.




20

For some, the fear and the trembling resulted in
English departments because the computer was another way
to clone English teachers. Such was Ken Macrorie's
(1970) reaction to one computer program when he
christened the computer, Percival.

Percival incarnate 1is a monster who
helps us see the English teacher incarnate--a
cultivated, liberal, well-intentioned pusher of
the 1life of the mind and feelings, dedicated to
promoting moving and memorable expressions of
the complexities of life. With his bloody marks
in the margins of themes. With his refined and
polite comments, like this one by Percival:

Well, Johnny H. Doe, it was nice to
talk to you and to read your essay.

It was not nice to look at Johnny's carefully
prepared dead body of a theme, cleaned of all
the dirt of the street and the lines of
experience around the eyes, inflated with
abstract pedantic words, depersonalized with
pseudo-objective phrases that rendered it like
every corpse submitted to teacher.

Percival had carried out a monstrous act
for his masters, asking Johnny to say something
so valuable on paper that it was worth study and
care and «criticism, and yet depriving him of a
true voice in which to say it. (pp. 6-7)

Certainly Macrorie makes the point that the computer can
only do what English teachers do. He concludes, "The
researchers knew English teachers, all right. They set
up their computer to act like one" (p. 4). Simply the
computer is a tool of the English instructor--nothing

more, nothing less--a tool which necessarily reflects

the educational philosophy of the instructor.
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For this research, the major instructional
computing consideration evolved from merely thinking
about consequences. In other words, before English
educators allow the computer to dehumanize their
students, ought not these educators attempt to humanize
the computer? If the humanities must suffer
computer-assisted instruction, would not it be better
for humanists to create the world they must suffer in?

Edmund J. Farrell 1in English, Education, and the

Electronic Revolution (1967) offers a cautiously worded

recommendation:

Whether one believes the electronic
revolution will have deleterious or beneficial
consequences for mankind, he cannot 1ignore it.
Even those most concerned with its potentially
destructive effects upon human values readily
admit that the process 1is irreversible: one
cannot halt cybernation; one may only hopefully
contribute to 1its intelligent c¢ontrol. What
ultimate-~-if one can use such a word--effects
the revolution will have waits to be
known. . . . (p. 1l1)

Among those computer programs in composition which have
attempted "intelligent" contributions are those which
have freed the English teacher from those repetitive
drill and practice sessions about syntax, spelling,
usage, passive constructions--programs which deal with
matters of rhetorical style. Thus far, little effort

has been expended on appropriate CAI for rhetorical
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invention and arrangement. Basically, the single
consideration was simply to "do it"--develop and program
invention sequences. With the exception of Ellen Nold's
{1975) "discovery and surprise"” program, there have been
no documented attempts to stimulate rhetorical invention
through CAI.

Cverall, therefore, the computer in the
composition class has not made nearly the impact that it
has in the science and mathematics classrooms. A sample
of the literature reveals that English educators are
being urged tc (l) use the computer to rzlieve them of
time-consuming administrative tasks; (2) create basic
English programs in grammar and syntax; (3) humanize the
tone of the instruction in poetic forms, usages matters,
and editing; (4) establish literary data bases to
supplement literature courses; and (5) design programs
to read and, perhaps, grade compositions.

Peter M. Illick and Xenneth B. Taylor (1974)
hint that some initial reluctance by humanities
faculities to supplement classroom learning exists
because of the depersonalizing nature of programmed
instruction. Such a fear, they contend, might in fact
really be apprehension about how to apply the
computer-assisted instructions to the process of

writing. These two authors, however, do not approach
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the dilemma directly in their article, "Computers and
College Composition."” Rather, they skirt the issue and
argue generally that "English departments have been
reluctant to consider the advantages made available by
their campus data-processing centers" (p. 27). In other
words, computers can relieve English teachers from many
time-consuming tasks so that they can move to other more
profitable academic pursuits., While their point is
valid, they do not address specific CAI modules in
grammar, editing, organization, or argumentation.

The majority of the instructional computer
programs in English education have been drill and
practice in the basic writing skills. Within the next
few vyears, CAI designed to help prepare high schocl
students for college composition courses should be
readily available. Likely areas of concentration will
be diction, sentence patterns, transitions, and standard
punctuation. One such interactive sequence was funded
jointly by the National Science Foundation and the
University of Texas at Austin. The seven-module course,
DIALOGUE, was designed by Susan Wittig and adopted in
the writing laboratory version of the first-semester of
freshman composition. In a recent article in Pipeline,

Wittig summarizes these programs:
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The theoretical approach to the teaching of
syntax that has been adopted in the design of
the modules was based upon the
transformation-generative sentence-combining
work of Kellog Hunt and Roy O'Donnell. In order
to minimize terminological confusion, however,
this presentation to the students is made in
terms of the more traditional grammar with whic
they are more likely familiar. These modules
are written for non-remedial students and for
students without severe dialect problems; they
do not, for instance, teach verb tense patterns
or pronoun-antecedent agreement. They stress
the sentence patterns of written English,
because many students are relatively unfamiliar
with those patterns, although they may be orally
competent. {p. 20)

The basic sequence has the student complete a few
instructional exercises, take a competency examination
on-line--usually two to eight guestions--and, if
necessary, receive some remedial work. The modules
cover basiz sentence patterns, nouns, adjectives,
adverbs, coordination, appositives, and adjective
clauses. Such programs supplement the work in
composition; they do not replace a composition course.
Consequently, for these programs to be effectively
integrated into the composition curriculum, a "~limate
of acceptance” must be created within the English

department. Wittig elaborates:
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For transport to be even moderately successful,
. e e the (most) important requirement is the
establishment of what might be called a climate
of acceptance. This climate may be described as
a willingness on the part of the faculty . .

to accept this new and expensive educational
medium, to learn to wuse it to its fullest
effectiveness, and to build courses around it
that share at least some of the features of the
philosophical and pedagogical base on which the
programs are built. Without this «climate of
acceptance, transport is tachnologically
possible, but educationally undesirable; at
best, simply effective; at worst, disruptive to
the delicate political balance within
depar tments or colleges. . . . The transport of
computer-based instruction is not an easy task:
there are technical, educational, and political
problems--but they can be resolved. (p. 22)

The problem of humanistic reluctance, as Wittig points
out, 1is the first dilemma--even for the programs which
teach, drill, and polish those basic writing skills
which have been allegedly declining since 1963,

A presentation I gave, entitled "Humanizing CAI
in English"™ (1978), represents the general type of
article now appearing with greater frequency in
professional journals. Such articles summarize specific
computer-assisted instructions in English composition.
In "Humanizing CAI in English", three specific programs

are described:
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1. Cingquain Generation~-a program which teaches
a student to write rich, imagistic, oriental verses.

2. Five Usage Toughies--a program which drills
students with exercises illustrating the often

perplexing differences between affect and effect, lie

and lay, among others.

3. Brevity in Composition--a program which
transforms the writer from a loving, tender, expressive
human being into a lean, hungry, tooth-grinding,
green-visored editor (a complicated metamorphosis, to
say the least) by instructing a student to cut excess
relative clauses, expletives, and jargon.

Another recent paper in this program summary
format was delivered by Gayle Byerly (1978) at the Ninth
Conference of Computers in the Undergraduatz Curricula.
The presentation entitled "Generating English Programs
at a Small College" recounts the development and
four-year evolution of three computer-assisted
instructions featuring literature. The course which
these three programs supplemented was designed to review
"genre development through various periods and
movements” and enable a student "to define key terms and
major authors, develop a firm sense of chronology, and
be able to show familiarity with a reasonable selection

of significant works" (p. 127). While Byerly admits her
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work with the computer at Ursinus College can hardly be
considered a "massive project,” she concludes:

I feel that humanities teachers may
indeed utilize the computer effectively by using
enough programs to accustom themselves and their
students to the technique, maximizing the
required student thought input and minimizing
the required student typing input, integrating
computer materials with class work, and
retaining the reasoned perspective and
seasonable humor typical of the humanities field
at its best. (p. 132)

Byerly's notion to combine the best of instructional
computing with the best of the humanities cannot be
overemphasized.

One of the most intriguing possibilities for
using computers in the composition classroom is their
application for theme grading and evaluation. As Arthur
Daigon (1965) points out, the first Qquestion most
English teachers ask is "How <can a machine read and
grade a composition" (p. 48)7? Here the pedagogical
implication 1is <c¢lear: a machine cannot read as
critically as a teacher can. Such a reply is true to a
degree, but such an argument may be countered, for in
composition courses, how can one teacher read 130 to 150
themes in precisely the same frame of mind? No humean
being would be able to address or even find all of the

important considerations in that many compositions. A

computer can be programmed, however, to look for and to
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comment upon the same details for all of these
compositions; it would be consistently fair and perhaps
even more thorough than many teachers have the time to

be. Paul L. Briand (1977) writes:

It is now possible, thanks ¢to work done in
California, Connecticut, Texas, Michigan,
Illinois, and even Edinburgh, Scotland {(to name
a few), for a student to drop off his
composition at the computer center, on his way
home or to the dorm, come by on his way to class
in the morning, and pick up a computer analysis
of his composition which would out-do the
average freshman English instructor or the
harried graduate teaching assistant. As a
matter of fact, such an analysis, far from
dehumanizing the student, would personalize his
writing problem and -- most importantly--would
free up his instructor or graduate assistant to
do the tnings they do best: use their creative
intelligences to discuss such vital matters as
selection of subject and narrowing to thesis,

organization and development, usage and
stvle--the very things the computer cannot do.
(p. 4)

Again, the keynote is the wuse of the computer as a
humane tool. At the very least, English educators
cshould integrate a3 computer's capability to provide
helpful, editorial feedback. Such an automated,
formative evaluation would enable instructors to save
their own humane, summative evaluations for those vital

matters Briand suggests.
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Today, developments 1in computer technology
continue at a remarkable rate. The humanist must,
therefore, see to it that the relationship between
humanity and machine is a sound one. Our technological
society and the educational system which serves it must
be <concerned with developing the thinking expertise of
our students. Developing computer instruction which
enables students to think about difficult, open-ended
matters is within our grasp today. Developing computer
instruction which enables both students and computers to
discuss difficult, open-ended matters will soon be
within our grasp. Undoubtedly, technology has emerged
within the Enrnglish «curriculum, and many | English
educators have acknowledged that this newfangled machine
will have a great impact not only on what they teach but
also on how they teach it. Since a computer recognizes
that students learn at different rates and can thus be
programmed to account for such differences,
computer-assisted instruction in invention will
necessarily allow students to treat their individual
subjects differently. The computer, well-programmed,
gets to the heart of what is truly basic in education--a
basic commitment as a society to the full development of
every citizen's potential. In CAI-prompted invention,

each student will have been exposed to a complete
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strategy for exploring a subject and hopefully complete
a well-reasoned, mature, thorough analysis of the topic.
Needless to say, such a lesson well-learned in school
should have great ramifications. Like the advances made
in media-application 1in the English classroom over the
last twenty years, the advances 1in computer-assisted

instruction are certain to continue at a lively pace.

The Heuristics

My aim in the following few pages is to
acknowledge briefly the sources and summarize the
corresponding research about the three heuristic methods
selected for the CAI modules. What may first be
conspicuous, however, are the heuristic methods which
were not selected: predominant among them, Rohman and
Wlecke's prewriting (1964), Toulmin's schematic model
(1964), Christensen's generative rhetoric (1967),
Larson's seven discovery groups and associatesd questions
(1968), and Flower and Hayes's problem-solving
strategies (1977). Not that these methods are any less
helpful--frankly we do not know. Not that these
invention strategies are incompatible with the CAI
format either. Rohman and Wlecke's meditation steps

(preparation, "points,” and colloquies) as well as their
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analogy "bisociations"” would make provocative programs.
Toulmin's 1logic 1is nothing if not systematically
conceived and could be most useful in inventing and
arranging persuasive discourse. Christensen's framing
is most tempting for syntax-based invention schemes.
Larson's questions are practically ready for CAI as they
are, and, if students had already classified their
respective subjects as "single items," "abstract
concepts,” "collections of items," etc., they could be
immediately branched to the most appropriate ingquiry.
Flower and Hayes's “"issue trees," particularly the
manner in which they help a writer differentiate high-
and low-lavel concepts, are tempting for their
graphicness.

The primary reason, however, for selecting the
topics, the pentad, and the tagmemic method was their
current popularity. Since Lauer's (1967) evaluations of
current rhetorical theories for their comprehensiveness
and their efficiency, the "neo-Aristotelian" theory,
Burke's theory, and the tagmemic model have accumulated
some evidence that they are among the most powerful
heuristic methods. 1In fact, Lauer's scale rates them at
ten, twelve, and fourteen "total power" scores
respectively (pp. 145-149). The distinctions among the

three fell beneath the two criteria of simplicity and
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sequence--Burke's pentad losing two points to tagmemics
for simplicity; Aristotle's topics losing more
legitimately four points to tagmemics for these
categories. Still, such distinctions need to be
verified, and other "operating" distinctions clarified
and reportaed among these three systems. Needless to
say, if this research prompts either other CAI-invention
modules or evaluative research designs among heuristic
methods, then it too has become a heuristic. As W.
Ross Winterowd (1975) enjoys reporting, "My friend
Richard Young . . . once said to me, 'Rhetoric 1is a
fascinating discipline precisely because a2verything

remains to be done'" (p. 37).

Aristotle'’s Topig¢s. Among the tools of

invention in classical Greece and Rome, the topoi were
ti,° mMOost prominent. Since the purpose of classical
rhetoric was to persuade, lists of topoi helped an
orator discover argquments. Knowing specific tactics and
being able to select strategies for interpreting and
persuasively presenting ideas was important. In the

strictest sense of the words, rhetorical invention did

not mean discovering what was unknown but rather
retrieving appropriate arguments for any persuasive

situation. Consequently, the classical rhetorical

— e
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treatises or handbooks assembled substantial lists of

topoi--Aristotle's list

well-known.

The CAI questions based

enthymeme topics are

specifically Book II, Chapter 23:

perhaps being the most

upon Aristotle’'s

adapted from his Rhetoric,

1397a17-1400b35. At

this point in the Rhetoric, Aristotle writes that it 1is

time for his readers to "lay hold of certain facts about

the whole subject, considered from a different and more

general point of view" (p. 142).

that when Aristotle writes of

concerned with enabling one

Again, remembering

invention he is most

to discover the most

suitable argument for ©persuading an audience, most of

his explanations are really examples of now a select

tcoic may be applied in a

certain situation. His

illustration of simple consequences, his thirteenth

formal topic, is such an example:

Since it happens
usually has both good
another line of argument
consequences as a reason

that any given thing
and bad consequences,
consists in using those
for urging that a thing

should or should not be done, for prosecuting or
defending any one, for eulogy or censure. E.g.,
education leads both to unpopularity, which is
bad, and to wisdom, which is good. Hence you
either argue, "It is therefore not well to be
educated, since it is not well to be unpopular":
or you answer, "No, it is well to be educated,

since it 1is well to

be wise." The Art of

Rhetoric of Callipus is made up of this line of
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argument, with the addition of those of

possibility and the others of that kind already

described. (pp. 149-50)
Stripping away the examples from the twenty-eight topics
enables us to see their inherent heuristic power. The
enthymeme topics are:

1. opposites

2. 1inflections, "modification of the key-word"

3. correlative terms, correlative ideas

4. a fortiori--"if a quality does in fact exist
where it 1is more likely to exist, it clearly does not
exist where it is less likely."

5. considerations 6f time

6. utterances made by your opponent against you
and now turned against him--"the purpose is to discredit
the prosecutor."

7. definition

8. wvarious senses of a word, connotations

9. logical division

10. 1induction
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11, existing decisions

12, parts of a subject, taken separately

13, good and bad consequences

14, contrary alternatives or cnonseguences,
"divarication"

15. paradox of private feelings and public
behavior

16. proportional results or rational
correspondence

17. identity of results to the identity of
thelr antecedents

13. altered choices, i.e. "men do not always
make the same choices on a later as on an earlier
occasion.”

19, conceivable motives as actual motives for
an event or a state of affairs

20. incentives and deterrents as "the motives
veople have for doing or avoiding the actions in
question”

21. incredible occurrences
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22. inconsistencies of the facts--conflicting
dates, acts, and statements

23. explaining special circumstances

24. the presence or absence of the cause to the
existence or non-existence of the effect

25. better courses, better alternatives

26, contemplated action runs counter to
previous actions

27. previous mistakes

28. meaning of names

It is the nature of these twenty-eight enthymeme
topics to help a writer or speaker persuade his
audience. As a heuristic for extracting subject matter
from the void, these topics, on the surface, would seem
less valuable. 1Indeed, Aristotle argues that the first
thing speakers must know is "some, if not all, of the
facts about a subject." "Otherwise," he continues, "we
can have no materials out of which to <construct
arguments” (p. 140). Therefore, the legitimate power of
the enthymeme topics derives from their predicable
nature. The list of topics above was typical of the
classical rhetorical treatises which assembled lists of
topoi for students and statesmen alike to learn and

employ.
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Young (1976) summarizes, "Arguments in support
of the thesis can be discovered systematically by the
use of topics, or heuristic probes: logical arguments
can be developed by definition, comparison, contrast,
antecedents, consequents, contradictions and so on"
{(p. 9). Corbett (1971) 1likewise argues that the
classical rhetoricians defined the topics as "really an
outgrowth of the study of how the human mind thinks”
(p. 108). Kinneavy (1971) counters the argument that
the topics "are not fertile frameworks for exploration
or persuasion in modern times" by stressing the validity
of the basic notion of the topics, i.e. ™an attempt to

formulate the kinds of arguments which seem plausible to

a given audience" (pp. 247-248). Another important
consideration is that Aristotle's topoi are not meant to
be an exhaustive 1listing, but as Richard C. Huseman
(1965) writes, "as an indication of the more important
argumentative forms that an orator will need to use"

(p. 249). He continues:

The general topics, then, are either implicitly
or explicitly stated enthymemes. Take, for
example, Aristotle's first argumentative form,
based on a consideration of opposites. His
example of this argumentative form, "temperance
is beneficial; for licentiousness is hurtful,"
is stated in enthymematic form and can be thrown
into valid syllogistic form containing two
premises and a conclusion. These general
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topics, then, are guides to the form of
argument. It is in presenting these general
topics, which <c¢an be wused 1in all types of
oratory, that Aristotle makes his contribution
to the concept of topoi held by his
predecessors, i.e. that topoil can only be used
for certain speeches. (pp. 249-250)
Consequently, Aristotle's enthymeme topics are at once
non-data conditioned and the rhetorical equivalent of
the logical syllogism. <Corbett, again, points ocut that
a modern view defines the enthymeme as an abbreviated
syllogism. This modern view, Corbett holds, is probably
implicit 1 0 3totle's statement from the Rhetoric
(I,2), but it is not Aristotle's complete desc:iption of

the enthymeme by any means. As Aristotle illustrates in

the Prior Analvtics (II,27), the essential difference is

that the syllogism leads to a necessary conclusion from
universally true premises, but the enthymeme leads to a
tentative conclusion £from probable premises (Corbett,
p. 73). In the development of Aristotle's thinking, as
Kinneavy (1979) notes, a decline of certitude and a
deemphasis on alethe (meaning roughly "absolute
knowledge or truth") corresponds to a rise of
probability and an 1increasing emphasis on pistis
(meaning "probable knowledge or belief"). Such a
development hardly surprises our «culture, since it

merely verifies our age's scientific and philosophical
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dissatisfaction with "universally true premises." For
out of the ashes of absolute ¢truth and 1logical
positivism, the rhetorical enthymeme rises. The topic:,
therefore, encourage a writer to base arguments "“upon
probabilities as well as certainties” (1396a4).

The recent research in Aristotelian rhetorical
theory has been conducted 1in the area of speech, not
English composition. 1In particular, two studies have
incorporated Aristotle's notions about the topics. One
of these studies is theoretical, the other empirical.

Rodney B. Douglass's "A Modern Aristotelian
Rhetorical Theory" (1976) constructs a modern
social-psychological rhetorical theory which is
"consistent with an Aristotelian orientation to
rhetorical communicative phenomena" (p. 24%4-~a}. Wwhat
Douglass explains are the ways 1in which Aristotle's
tactics for invention are consistent with ongoing
psychological activities, are structured stimulus
situations for psychological pattern-making, and are
means for anticipating rhetorical events. While
Couglass's sweep is broad, his work verifies the renewed
psychological interest Lauer and others have taken in

the composition process.
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Aubrey Neil Yerkey's "The Retrieval of
Rhetorical Topoi: A Computer-Assisted System for the
Invention of Lines of Argument and Associated Data"
(1976) is the only research found which combined
invention and instructional computing. These computsr
programs were designed to help a speaker find potential
arguments by presenting the speaker with information
about how certain audiences felt about twenty-one
selected issues. The resulting analysis 1led to the
development of an algorithm which was developed into two
computer programs. Yerkey writes, "This algorithm
became the heart of two computer programs: one
organizes and displays information about any number of
issues and creates a permanent data bank; the second
accepts measures Of audience attitude toward one issue,
retrieves the appropriate information from the data
bank, displays the predisposition, and suggests appeals"
(p. 2501-aj. Yerkey's two experiments--comparisons of
computer-cued speakers with other speakers--found that
"the cued speakers effected significantly greater
attitude change than wuncued speakers, but not gquite
significant differences in quality of arguments and
overall efficiency" (p. 2502-a). This research,
hcwever, uses the computer as a data-base for invention

on only a selected number of subjects. Basically, the
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programs are closed problem-solving systems in which the
computer has some knowledge about audience's attitudes
toward important issues. If a speaker wished to
persuade an audience about another issue, the programs
would be 1little help. Nevertheless, Yerkey's study
illustrates that it 1is indeed possible to create a
computer-assisted invention sequence which will help
speakers discover persuasive arguments about selected

issues.

Burke's Dramatistic Pentad. The questions based

upon Kenneth Burke's dramatistic pentad are derived from

A Grammar of Motives (1969). The five key terms of

dramatism--iAct, Scene, Agent, Agency, and
Purpose--represent the specific perspectives all men
share in the "attributing of motives" (p. xv).
Specifically, Burke contends that "any complete
statement about motives will offer some kind of answers
to these five questions: what was done (act), when or
where it was done (scene), who did it (agent), how he
did it (agency), and why (purpose)"” (p. xVv). Many
people associate the dramatistic pentad with the

journalistic pentad, i.e. who, what, when, where, and

why, but somehow the journalistic pentad oversimplifies

in its closure the potential complexity of an inguiry
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using the correlations, associations, and combinations a
consideration of these terms can offer. To illustrate
this phenomenon, Burke writes about an exhibit of
photographic murals he once visited at the Museum of
Modern Art; he recounts seeing "an aerial photograph of
two launches, proceeding side by side on a tranquil

sea:"

Their wakes crossed and recrossed each other 1in
almost an infinity of lines. Y2t despite the
intricateness of this tracery, the picture gave
an impression of great simplicity, because one
could quickly perceive the generating principle
of 1its design. Such, ideally, is the case with
our pentad of terms, used as a gJenerating
principle. It should provide us with a kind of
simplicity that can be developed into
considerable complexity, and yet can be
discovered beneath its elaborations. (p. xvi)

Thus, what ultimately recommends the dramatistic pentad
is the manner in which the ten possible ratios can be
manipulated in order to explore unknowns. For example,
perhaps one can describe the scene and define the act,
but a scene-act ratio enables one to explore a
relationship between where something happened and what

haprened. Such ratios offer the writer exploratory

probes he or she may not have considered before.




——— —y

43

Kenneth Burke opens a recent essay entitled
"Questions and Answers about the Pentad” (1978) by
writing "Maybe my concern with matters of literary
theory might be of some suggestive value to persons
concerned with the teaching of 1literary composition.
But what should I say?" (p. 330) Implicit in such a
statement is the notion that pentadic invention, while
often used as a means of inquiry in composition courses,
is actually a literary theory which became the "germ"
{p. 330) of the overall philosophic position Kenneth
Burke articulated. As Burke envisions the dramatistic
pentad as a more dialectical than rhetorical instrument,
he traces its exploratory appeal not to Aristotle's
system of topics but to Aristotle's classification of
causes. Specifically, he traces the pentad's evolution
through both Aristotle and Aquinas:

The most convenient place I know for
directly observing the essentially dramatist
nature of both Aristotle and Agquinas 1is in
Aquinas' comments on Aristotle's four causes (in
pp. 154-163 of the Everyman's Library edition).
In the opening citation from Aristotle, you will
observe that the "material" cause, "that from
which (as immanent material) a thing comes into
being, e.g. the bronze of the statue and the
silver of the dish," would correspond fairly
closely to our term, scene. Corresponding to
agent we have "efficient" cause: "the initial
origin of change or rest; e.g., the adviser |is
the cause of the action, and the father a cause
of the child, and in general the agent the cause

of the deed."™ "Final" <cause, "the end, i.e.
that for the sake of which a thing 1is," |is
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obviously our purpose. "Formal" cause ("the
form or pattern, i.e. the formula of essence”)
is the equivalent of our term act. . . . We can
approximate the equation closely enough if we
think of a thing not simply as existing, but
rather as "taking form,” or as the record of an
act which gave it form. . . .

There 1is also a negative way of
establishing the correspondence between form and
act. Recall the scholastic hexameter listing
the guestions to be answered in the treatment of
a topic: Who, what, where, by what means, why,
how, when: quis, gquid, ubi, gquibus auxiliis,
cur, quo modo, guando. The "who" 1is obviously
covered by agent. Scene covers the "where" and
"when." The "why" is purpose. "How" and "by
what means" fall under agency. All that is left
to take care of is act in our terms and "what"
in the scholastic formula. Also, the form of a
thing was called “"whatness," or guidditas.
(p. 228)

Burke's rhetoric, therefore, differs from <classical
rhetoric in that his major concern is not persuasion but
rather "identification”™ (Burke, 1951; Corbett, 1971;
Kinneavy, 1971; Young, 1976).

Finally, since some popular composition
textbooks cite the pentad as an important invention
heuristic (Irmscher, 1972; Winterowd, 1975), Burke
(1978) offers a few precautions in its wuse in the
composition setting; he notes:

But Irmscher {1972] makes one mistake in
comparing the pentad with Aristotle's topics.

In the Rhetoric, for instance, Aristotle's list

is telling the writer what to say, but the

pentad in effect is telling the writer what to
ask. Whereas the terms may look positive, they

C ————
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are but blanks to be filled out. . . .

Maybe I can now make clear my particular
relation to the dramatistic pentad, involving a
process not quite the same as either Aristotle's
or Irmscher's. My job was not to help a writer
decide what he might say to produce a text. It
was to help a critic perceive what was going on
in a text that was already written. Irmscher
uses the "dramatistic" terms as suggestions for
"generating a topic." My somewhat similar
expression, ‘"generative principle,"” is applied
quite differently. My job was to ask of the
work the explicit gquestions to which its
structure had already implicitly supplied the
answers. The kind of thinking which I associate
with the pentad and which needs further
development should gquide the framing of these
questions. . . . (p. 332)

Burke's distinction, here, between what to say and what
to ask is a fine one. Although such a distinction
exists in invention strategies, in the programs
develcped for this research--all concerned with the
framing of invention gquestions--the burden of asking
fell into the computer's domain and the heavier burden
of saying fell into the writer's domain.

Still, the majority of the scholarship on the
pentad does not explore the "framing of the questions"
but rather explicates Burke's theoretical concepts; (see
Young (1976), pp. 13-16). To date, no empirical
research has attempted to validate the quantitative and
gualitative aspects of the dramatistic pentad in the

composition setting.
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Tagmemic Invention. The science of human

behavior and, specifically, the science of verbal
behavior form the context for tagmemic invention. Since

Kenneth Pike's Language in Relation to a Unified Theory

of the Structure of Human Behavior (1967), Viola G.

Waterhouse (1974), as well as a number of other
linguists, argque that landuage study and research have
nad to (1) view language as a type of human behavior,
and (2) examine language "in the context of and in
relation to human behavior as a whole" (p. 5). Pike
looks to Ward H. Goodenough (1557) to explain the

general problem:

The general problem can o0e summed wup in the
words of Goodenough, who affirms that "The great
problem for a science of man is how to get from
the objective world of materiality, with its

infinite wvariability (an etic view of the
world], to a subjective world of form as it
exists in . . . the minds of our fellow men"
[through the discovery of their emic units].
(p. 35)

Since this problematic transition from etic to emic
units also occurs as a writer begins the composing
process, Richard Young, Alton Becker, and Xenneth Pike
began developinrg the tagmemic matrix as a rhetocrical
heuristic. The result 1is explained 1in their text

Rhetoric: Discovery and Change (1974).
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The heuristic procedure itself combines four
maxims for understanding a writer's position in
relationship to the world, an audience, and a 1language
system. These maxims are:

1. "People conceive of the world in terms of

repeatable units" (p. 26).

2. "Units of experience are hierarchically

structured systems" (p. 29).

3. "A unit, at any level of focus, can be

adequately understood only if three aspects of the unit

are known: (1) its contrastive features, (2) its range

of variation, and (3) its distribution in larger

contexts" (p. 56).

4. "A unit of experience can be viewed as a

particle, or as a wave, or as a field. That is, the

writer can choose to view any element of his experience

as if it were static, or as if it were dynamic, or as if

it were a network of relationships or part of a larger

network" (p. 122). Incidently, in this current study,
the CAI questions were derived from these perspectives

of particle, wave, and field.
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The result of combining these maxims 1s a
nine-celled matrix: the rows representing the
perspectives of particle, wave, and field; the columns
representing the unit's "contrastive features, variant
forms, and distributions in larger <contexts" (p. 126).
Using the matrix, then, is a matter of developing some
facility in shifting c¢ells; Young, Becker, and Pike

write:

By following the instructions in each cell, you
are led to shift perspectives systematically,
focusing your attention first on one fzature of
the wunit and then another. In doing so you
fulfill the basi¢ requirement of effective
inquiry, which is to vary your assumptions. The
purpose of the procedure is not to turn you into
an intellectual machine that gathers information
mechanically, but to guide and stimulate vyour
intelligence, particularly your intuition, which
is able to deal with enormous complexity in an
original way. (p. 128)

Essentially, tagmemic invention emphasizes
"psychological changes in the writer” and focuses on the
"retrieval of relevant information already known,
analysis of problematic data, and discovery of ordering
principles" (Young, 1976, p. 23). Again, Waterhouse, in

The History and Development of Tagmemics, has reported

that the bibliography concerning tagmemics and English
is continuing to grow, particularly in the teaching of

composition and in the teaching of English as a second
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language (p. 73). Among those who have incorporated
aspects of tagmemics in their composition courses are
Hubert English (1964), Janice\ Lauer (1967), and Lee
N

Odell (1970). Increasingly, moré\\gnd more classroom
invention strategies rely on the power which |is
generated by this heuristic-—-an illustration being
Gracia Grindal's and Ellen Quandahl's (1977) adaptation
of Becker's pattern of topic-restriction-illustration or
"T-R-I" methodology.

Of the three heuristic procedures in this study,
the tagmemic matrix 1is the only one which has been
evaluated in a composition curriculum to determine 1if
"instruction in tagmemic 1invention does in fact bring
about significant changes in the student's conceptual
ability and ability to communicate" (Young, 1976,
p. 24).

An important study in the teaching of tagmemic
invention was Richard Young and Frank M. Koen's The

Tagmemic Discovery Procedure: An Evaluation of Its Uses

in the Teaching of Rhetoric (1973). This NEH-funded

study attempted to determine "whether instruction in the
tagmemic discovery procedure . e . significantly
improves the student's ability to inquire into
ill-defined problems and to communicate the results

clearly and persuasively" (p. V). Their experimental
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predictions were essentially calibrated to measure the
growth in subjects' ability to identify, analyze, state,
anéd explore problematic situations. The statistically
significant improvements were achieved in the subjects'
abilities to analyze and articulate problematic
situations in terms of the tagmemic inquiry procedures.
While the ability to identify problematic situations was
not statistically significant and while the ability to
explore problematic data efficiently was difficult to
determine since the experimenters "were not able to
determine whether this important result was directly
related to the use of the nine-cell procedure or to a
general loosening of constraints on thinking" (p. 48),
their experiment actually did distill subjects'
protocols for thinking about problems while 1in the
prewriting stage.

The study is also valuablz for articulating some
of the descriptive behaviors of the twelve students who
took part in the experiment. For example, Young and
Koen noted that the task's directions to "list the ideas
that come to mind" (p. 52) make it difficult to evaluate
the protocol of the subject's thinking. This notion, of
course, brings up the central issue of how best to test
for heuristic internalizaticn, especially when

attempting to isolate specific «cells of the nine
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' tagmemic perspectives. Another behavior which Young and
Koen observed was that subjects tended to improve the

number of their observations; they write:

This increase in the number of observations
seems a worthy goal in itself. 1Its achievement
could be taken to mean that the student has
become aware of more items of information he
possessed that were relevant to the problematic
situation. It is unlikely that his general fund
of knowledge had been significantly increased,
but perhaps more of it has been raised to a
conscious level. . . . We might point out . . .
that one function of the heuristic procedure is
to aid in retrieving relevant information.
(p. 54)

Another important observation was that their subjects
"found it difficult to withhold judgment during their

inguires” (p. 56}):

. They had a strong tendency to adopt a conclusion
guite early and then seek suppor ting
evidence. . . . They appear to have lacked what

John Keats <called ‘"negative capability"--the
ability to be "in uncertainties, mysteries,
doubts, without any irritable reaching after
fact and reason." Keats believed that this
ability ¢to tolerate ambiguity is exceptional,
and so it seems. Further work would be needed
to induce students to examine their ideas more
critically and to withhold judgment while
inquiring. (p. 57)
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The problem, which this tendency to prematurely evaluate
ideas illustrates, 1is probably more cultural than
rhetorical; nevertheless, it 1is difficult for many
subjects to truly withhold Jjudgment and allow their
creative energies to reach for new approaches and
answers.

Another significant research study in the
teaching of tagmemic invention was conducted by Lee
Odell. 0Odell in "Measuring the Effect of Instruction in
Pre-Writing" (1974) summarizes the findings of his

dissertation, Discovery Procedures for Contemporary

Rhetoric: A Study of the Usefulness of the Tagmemic
Heuristic Model in Teaching Composition (1970). Odell's
research Qquestions wera: (1) Is it in fact possible to

give students help 1in the prewriting stages of
composition? (2) Can they be taught a set of operations
which will actually have some demonstrable effect on
their writing? And (3) how would one go about
identifying those operations in student essays? By
examining essays written in two freshman composition
classes at the University of Michigan, Odell sought "to
provide at least partial answers to these questions"

(p. 229).
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His research rationale was to "(l) predict the
changes that should take place in student's work; (2)
determine the number of students whose writing showed
these changes; (3) determine how 1likely it was that
these changes could be attributed to chance”™ (p. 230).

Odell summarizes his results:

Prediction I stated that students would
examine data more thoroughly. 1In their posttest
essays, they would (1) perform a greater number
of the intellectual operations taken from Pike's
theory; (2) perform each operation more times
than in their pretest essays. The first part of
this prediction received little support: only
three posttest essays out of twenty showed
students performing a greater number of the
intellectual operations; sixteen showed no
change, Results . . . for the latter part of
Prediction I more clearly supported the
hypothesis. 1In each of the posttests, there was
as 1increase in the number of times the students
performed at least some of the operations
suggested by the heuristic model. For four of
the operations, the proportion of essays in
which the predicted increase occurred was
statistically significant. For one operation,
the proportion of essays showing this increase
was more modest and could be attributed to
chance.

Prediction II stated that the posttest
2ssays would contain fewer conceptual gaps than
did the pretest essays. This prediction was not
confirmed. Only fifty percent of the posttests
showed the predicted change, while eight showed
an increase in conceptual gaps.

Prediction III stated that in their
posttest essays students would solve problems
more adequately than they did in the pretest

essays; they would: (1) present more evidence;
(2) make fewer statements that might seem
questionable to a reader; (3) 1increase the

number of statements in which they acknowledge
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that alternative hypotheses are possible or try
to justify not including evidence that might
seem to weaken their argument. . . . The first
part of the prediction was borne out by
significant increases in students' wuse of
evidence in posttest essays. Parts 2 and 3 of
the prediction were not confirmed.

(po. 235-236)
Odell's research confirmed the need to sort out
systematically what can and what cannot be taught
successfully in the prewriting stage of the composition
process. However, any conclusions based on his findings
must be considered tentative for the following reasons.
First, his sample was small. Second, he taught both of
the composition courses himself. Third, evaluating
prewriting results from evidence in completed essays
allows a multitude of uncontrolled variables. Odell's
preexperimental design, specifically a one-group,
pret2st-posttest design, is perhaps the major flaw,

though he explains why he had to settle for such a

design:

Conventionally, the effectiveness of this
exper imental course would be determined by
measuring the progress of two groups of
students--one which had received instruction in
the use of prewriting procedures and one which
had not--toward a common goal. In this case
such a comparative study was not practicable.
No other section of Freshman English was
sufficiently similar in aims or content to allow
meaningful comparison. (p. 230)
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While Odell's design is consequently short on internal
validity (mainly maturation and test effects), his
research is vital, for the tagmemic heuristic had never
been so0 systematically evaluated for its effectiveness
in the freshman English c¢lassroom. Moreover, Odell's
research provides support for the belief that the
teaching of prewriting procedures positively affects

student writing.

Research Questions

On_ the basis of these developmental
considerations, the three heuristics, and a four-group,
pretest-posttest research design (described fully in the
next chapter), the following research questions were
posed:

1. dow will freshman English composition
students react to computer-assisted invention?

2. Will freshman English composition students

sustain "invention dialoques” with a computer program,

even though they recognize that the computer knows

nothing about the content of their research subject.
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3. will there be different reactions,
sustaining rates, and extending inquiry percentages
among the experimental groups because of the different
heuristics?

4. Will these CAI units stimulate composition
students to generate more ideas about their respective
topice than they could generate on their own in the same
time?

5. Will the CAI units stimulate composition
students to discover more quality ideas about their
respective subjects than they could discover on their
own in the same time?

6. Will the composition students in the
exper imental heuristic treatment groups internalize the
heuristic well enough to generate their own guestions?

7. Will there be differential quantitative
effects among specific heuristic treatments?

8. Will there be differential gualitative
effects among the specific heuristic treatments?

9. Without specific instruction in arrangement,
will CAI-prompted students be able to provide a more
insightful, more comprehensive, more mature, more
suitable, 2and more helpful composition plan than those

subjects in the control group?
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10. What correlations will there be between the
quantitative and qualitative performances and such
variables as SAT verbal score, SAT quantitative score,
ECT placement score, and first semester grade in English

composition?

Hypotheses

Finally, these research questions prompted the
formulation of these corresponding research hypotheses:

1. As described by an anonymous Likert
questionnaire, the experimental subjects will share an
overall positive attitude toward the CAI units. This
descriptive hypothesis will be supported if the overall
item score's mean exceeds 3.3 on the five-point Likert
scale.

2. GQOver ninety-five percent of the experimental
subjects will sustain an invention dialogue for the full
duration of the thirty-minute posttest, and there will

be no difference among the three groups.
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3. Subjects will answer seventy-five percent of
the non-data conditioned questions presented 1in the
thirty-minute posttest and extend the inquiry (i.e.,
answer the gquestion and elaborate on their response at
least once) sixty percent of the time. Additionally,
there will be no difference among in the rates among the
exper imental and control groups.

4, There 1s no difference in individual's
quantitative performance on a pretest and a posttest as
measured by a surface-cued, proposition analysis. This
hypothesis is to be tested at the .05 1level of
significance.

5. There 1is no difference in individual's
qualitative performance on a pretest and a posttest as
measured by a panel of composition teachers using a
scale emphasizing evidence of insightfulness,
comprehensiveness, and lingquistic cues of intellectual
processing. A t-test for correlated samples will be
used to test this hypothesis at the .05 1level of

significance.
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6. Three weeks after the lectures and the
on-line treatment, the experimental subjects will be
able to generate ten questions about a selected subject
from their respective heuristic strategies. Moreover,
there will be no difference 1in the internalization
performances among these three experimental groups as
evaluated by a panel of experienced composition
teachers.

7. There is no difference in the quantitative
performance on a pretest and a posttest among the four
groups. Additionally, there is no difference 1in the
quantitative performances among the three experimental
treatment groups. The level of significance will be
.05,

8. There is no difference in the qualitative
performance on a pretest and a posttest among the four
groups. Furthermore, there s no difference 1in the
qualitative performances among the three CAl-prompted
groups. Again, the significance level will be .05,

9. There is no difference in the qualitative
performance (criteria being insightfulness,
comprehensiveness, maturity, suitability of arrangement,
helpfulness, and holistic impression) among the
composition plans of the four groups as evaluated by

experienced composition (nstructors. Using analysis of
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covariance, this hypothesis will also be tested at the
.05 significance level.

10, There is no corre’ on between
quantitative and gualitative performances and SAT verbal
score, ECT placement score, and the previous semester's
grade in composition. A Pearson correlation coefficient

will describe the strength of the various relationships.

e —— e e .




CHAPTER 2

Tasks, Procedures, and Measures

tirsn developmental task was to design a
in3tructional prewriting questions which
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writer discover what he or she did not know about the
subject, thus generating some felt difficulty, some
dissonance, and prompting the student to articulate the
particular problematic situation which the computer-cued
interaction uncovered.

In late 1977, research began. First, dialogue
models of question-answering systems were designed.
Second, specific question pools were written based on
the topics, the pentad, and the tagmemic matrix.

Developing the algorithm of an invention
dialogue model raised a number of machine
considerations. Among the major considerations were
these five:

1. What type of program could be developed
which allowed a computer-naive wuser to "invent"
successfully? In other words, what kind of interactive
design would -enable an linexperienced computer user to
sustain a question-answering dialogue about any subject?

2. Could this "invention" module be programmed
well enough to elicit additional comments in an

explor2tion of any subject?
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3. Lacking content data-bases, would students
lose 1interest? In other words, what motivational cues
would adequately compensate for an inevitable lack of
knowledge about their subjects?

4. What continuity could be achieved besides
that inherent in the three heuristic methods?

5. Could such programs be developed 1in a
cost-effective manner?

These questions followed from the general
difficulties computer technicians were experiencing in
attempting to design programs which "comprehended" and
imitated natural language processing. For example, the
research 1in artificial 1intelligence had carefully
delineated the major deficiencies of man-machine
communication. William C. Mann (1977) summarized the

2ssential dilemma:

Conventional man-machine communication can give
the computer user a sense of always operating
"out of <context," of having ¢to <continually
re-specify what 1is relevant to performing a

desired segquence of actions. In human
communication it is the goal structures which
carry the knowledge of what is relevant.

Man-machine communication gives a sense of
aimlessness, undirectedness, and lack of topic
because there is no analogous body of knowledge
being used to facilitate and 1interpret tne
communication. (p. 1l1)
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Consequently, the developmental obstacle was how to
shift the entire burden of content to the user and still
make the inquiry representative of how the human mind
actually works when inventing. The solution emerged by
understanding that (1) heuristic inquiry was an explicit
gcal structure, (2) a sufficient number of specific
semantic strings could be anticipated, (3) a series of
syntactic prompters and non-data conditioned
motivational strategies could also encour age the
inguiry, and (4) a well-written, chought-provoking set
of questions, as well as a reoccurring sense of purpose,
could give the CAI modules a sense of direction. Again,
though, the responsibility for c¢ontent would be the
user's. The state of the art, unfortunately, would
allow no more than a minimal interpretation of the
writer's declarative statements. The CAI unit's
feedback would rely on word length cues, answer length
cues, clarification request strings (e.g., "what?", "I
don't understand. . . ."), and a brief 1list of direct
commands (e.g., "explain!"” "continue!" "repeat!"
"wavel"), Thus, all responses which were not
"understood™” in the semantic subroutines would prompt
the program to e2ncourage the exploration, tally the
response, and, depending on the number of responses to a

garticular question, either ask for more elaboration or
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direct the writer's attention to the next gquestion.
Finally, no on-line mechanism could compensate or
evaluate poor declarative responses; that adage about
CAI--"garbage in, garbage out"--would necessarily apply.

Pilot Research. The second developmental task

w&s to validate the three heuristic question pools:
therefore, an off-line pilot study was undertaken.
Three main questions were asked:

1. Will freshman composition students answer
guestions about their individual subjects, even though
all the questions are non-data conditioned, and even
though they will have had no formal instruction about
specific heuristic strategies?

2. Will such question pools provide composition
students with more ideas about their respective subjects
than they could discover on their own?

3. Will there be differential effects among the
three specific heuristic treatments as represented by
these question pools?

Twelve students in a freshman English course in
a second summer session at the University of Texas at
Austin volunteered to participate in a “prewriting
session with an English composition tutor." Eleven
students completed the experiment; one subject withdrew

for personal reasons. The students were randomly

——




assigned to one of thaz three experimental treatments,
corresponding to either the Aristotelian topics, the
dramatistic pentad, or the tagmemic matrix. Since their
composition instructor required a research paper, the
students were told that the tutor would help them
explore their topic in a special prewriting conference.
The pilot design followed a three-group
pretest-posttest design. The pretest was administered
in a fifteen-minute session during one of the students’
regular class meetings. The instructions were that the
student list and number ideas about the subject of his
or her research paper; the students were encouraged to
write down all of their 1ideas since they would be
helpful to the tutor later. Each subject's proposition
count was doubled and reported as the pretest score.
The treatment and the posttest were administered
simultaneously--the treatment being questions from one
of the heuristic methods and the posttest being the
student's list of answers or ideas. Time for this
session was thirty minutes. Again, no effort was made
to teach the students a particular heuristic; they only
realized that they were being asked to respond to a

series of gquestions.
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At the beginning of this session, each student

was read these scripted instructions:

This afternoon . . . I am going to ask you a
number of questions about your topic [mention
their topic]. The questions are meant to be
probing, but some may sound funny and not make
much sense. However, if something, some idea,
occurs to you, write it down, or, if you prefer,
you can answer orally and write the idea down
after you "talk it out"--whatever way is the
most comfortable for you. Any questions so far?

Finally, you might think of me as a
computer terminal for the next thirty minutes.
As a matter of fact, I'll pretend I am a
machine, Not a strange voice or anything like
that, but you will have to tell me when you are
ready to go on to the next guestion. Shall we
try a couple of questions so you can get the
idea. . . .

After a model guestion or two, the treatment began.
During the treatment/posttest, a tally of the gquestions
asked and the questions answered was kept. In order to
check the tally, a cassette tape was also made of the
treatment. Verbal positive reinforcement was given for
every other idea. At the conclusion of the thirty
minute session, the subject and the researcher discussed
the experience informally. Did the session seem
valuable? What did the student think of the experience
in general? What was the worst question? What was the
best question? This discussion was also taped. At the

end of the session, the students were asked not to

~—
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discuss the treatment with other class members also
participating in the study.

The Findings of the Pilot Study. The findings

of this pilot study validated the heuristic question
pools, for the students answered 228 of the 252
questions proffered--slightly over ninety percent and
well above the predicted seventy-five percent. Five of
the subjects answered every question, and only one
subject failed to answer seventy-five percent of the
questions. Furthermore, there was a significant
difference in the quantity of ideas between the pretest
anéd the posttest; 1in fact, a probability of .00l was
achieved using a t-test for correlated samples.
Finally, the null hypothesis that there would be no
significant difference between the treatments with
respect to the quantity of ideas was accapted. Thus,
the specific heuristic method appeared not to matter
with respect to the guantitative performance among these
three small groups (F=.0093).

Programming Considerations. From these

validated question pools and from the responses the
students made for clarification, the next phase was to
program these mocdules for the on-line experiment. Under
the technical direction of Dr. George H. Culp, I

developed three CAI units in the BASIC lsnguage for the
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DEC-10 (Digital Equipment Corporation-10)} computer at
the University of Texas at Austin. Appendix A
illustrates the general instructional design for all of
the CAI units. Appendix B gives the listings for the
respective programs. Appendix C contains three of the
actual "runs" from the final experiment. Briefly,
however, in the instructional sequence, the student
would be welcomed to the computer terminal, offered the
opportunity to review the directions and the specific
heuristic, asked to enter a subject to explore, asked to
comment on the purpose of writing about this subject,
asked five of the easier heuristic gquestions (complete
expianations and examples would be available here), and
randomly prompted to add more information. This cycle
would then be enlarged after the sixth question so that
the entire heuristic set could be asked. At the same
time, the student would be asked to comment more about
purpose as well as given opportunities to narrow or
change the subject. At the conclusion of the CAI

inquiry, the student would tell the program to "stop!"
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Unlike traditional programmed instruction and
computer-assisted 1instruction of the drill and practice
variety in which the answers are "known" (i.e. stored
in the program's memory), these programs were designed
to give one appropriate, though non-data conditioned,
response. The programs could not verify a "rignt"
response nor challenge a "wrong" response. Moreover,
unlike laboratory instruction and computer simulation
instruction in which the students' responses necessarily
determine the next step, these invention modules
generally relied more on counting the number of
responses and the availability of other heuristic
questions than on specific, declarative responses.
Questions and certain commands helped the student
control the direction of the 1inquiry, but exclusive
control generally was not exercised by students. In the
pentad and tagmemic programs, however, students had a
little more flexilility in that they could command the
system to ask questions from a specific perspective of
the heuristic, i.e Mact!" or ‘"scene!"/"wave!" or
"field!"™ Overall, therefore, the interaction was
designed to allow for active student involvement,
machine heuristic manipulation, and cathode ray tube

(CRT) compatibility.
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The most challenging part of the programming was
anticipating the ways in which the writers would
indirectly ask for clarification. A keyword subroutine
was finally selected (see "semantic stabs" in Appendix
B) which anticipated up to twenty-seven strings, reading
them linearly. These strings, combined with the
randomness of the guestion selection and the pools of
individualized responses, gave the programs a richness
which exceeded the expectations of the prototype. The
Aristotle program allowed 3,216,320 branching
possibilities from the welcoming secquence through the

full exploration of the first question. The Burke and

the tagmemic modules allowed more possibilities since a
Writer could select specific heuristic
perspectives--6,272,000 and 5,408,000 respectively.
Furthermore, as an example, engaging in a dramatistic
inquiry through five guestions meant that geometrically
over 200 million possible "avenues" are possible.

As each module was completed, a number of trial
runs were necessary 1in order to debug and edit the
progra2ms, The first program was completel in three
months at a cost (for computer time only) of $250.G0Q.
The next two programs were completed within two weeks at
a cost of approximately $75.00 for the computer time.

Cbviocusly, most of the complexities were overcome in the
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programming of the first module. These developmental
tasks complete, the three CAI-prompted invention modules

were ready to be evaluated in a larger experiment.

The Experimental Procedures

Subjects. Students in four second semester
English composition <classes at the University of Texas
at Austin volunteered to participate. The specific
course, English 308, emphasized "reading persuasive and
argumentative essays, and writing with the use of the
aims and modes of discourse.” No literature was taught;
rhetorical principles were stressed. Basically, those
students who elected to take this course were interested
in improving their expository composition skills. All
subjects selected this course over the other two
options--a literature-based writing course and a pop
culture-based writing course. A total of seventy-two
subjects volunteered to participate and took the
pretest, and a total of sixty-nine subjects completed
the treatment and the posttest. The mean SAT verbal
score for these sixty-nine students was 443.48. Their
ECT mean score was 393.91. Their mean first-semester
English G.P.A. was 2.46 on a four-point scale, and
thelir mean high school percentile was 72.23.,

Sixty-seven subjects completad the follow~-up compositicn
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plan within the required time limit. Only the
experimental groups wrote the internalization exercise
and completed the attitude questionnaire: forty-eight
subjects completed these instruments, five subjects
being absent. The attrition though the composition plan
was due to three subjects being unable to schedule the
on-line practice session, the on-line posttest, and the
writing of the composition plan within the two-week
experimental phase.

Treatment. While the seventy-two subjects were
assigned to four distinct English 308 sections, the
treatments were randomly assigned to the classes. The
slightly unequal number among the treatments resulted
from the differences in class size as well as the number
of ~subjects who voluntarily gave their consent. All
subjects, including those in the control group, were
aware that they were involved in an experiment involwving
computer-assisted instruction in invention. Those
members in the control group were given the opportunity
to use the computer programs after the pretest, the
posttest, and the composition plan had been completed;
three actually did so. To control for teacher
variability, I presented to each of the four groups two,
one-hour lectures zabout their heuristic strategy. The

control 4group's lectures concerned the problem~scoliving
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or creative process, l.e, "prepaiation, incubat:ion,
illumination, and verification." The <control group's

discussion remained general and experiential, whereas
the experimental groups, by the end o0f the second
lecture, were asking specific heuristic questions. The

instructional materials used in these lectures ccrsiste:

)

of class handouts on each of the heuristic se:s S
Appendix D). These handouts showed some of the nc~-1:-:3
conditioned gquesticns the students would azanswe: a-.-
they logged in at the computer terminal.

During the week of the lerToros

experimental subjects were scheduled -

I3
-

practice session. These thirty-minute o2 -

were conducted in order to familiarize -n

7 the operation of the Lear Si=gler  L1¥-
display terminzl, a CRT. Soe ot

3
were taught the keypoard charay s - .

cursor control xeys and Sge ... -
(e.g., RETURN, SHIFT, DR

gracticzs czessions  i.:- i -
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The posttest administration began the following
week. The motto for the posttest was "If you think 1t,
type 1ti" The control group was told "If you think 1it,
write 1t down.” All the subjects in the experimental
sections were logged on to the system by a member of the
research team. After the first question appeared, they
were timed for thirty minutes. The only encouragement
came from the program i1tself. Two subjects had to be
rescheduled for the posttest because the computer
"crashed” after they had been logged in. The posttest
for the control 3group was administered in class. Their
instructions were to list any and all ideas they had
about the toplc of their research paper. They also had
thirty minutes, and again there was no additional
encouragement 1f they stopped writing before the thirty
minute time limit expired.

After the posttest, all students were then
assigned a composition plan (see Appendix E). As the

assignment explained:

A composition plan is a brief, though
suggestive, blueprint of your paper. Some plans
may be as formal as an outline (complete with
Roman numerals) or a paragraph by paragraph
synopsis. Other plans are more informal: a
list of main 1deas arranged in some order of
diminishing importance or graphic scattergrams
{1.e., encircled ideas connected to each other.)
Your assijnment 18 to take your last list of
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1deas and develop & plan for your research

paper. Your plan is due two days from today.
The control Jroup received this assignment 1mmediately
after the posttest. The experimental subjects received
this assignment the day after their CAl treatment; they
also received a printout of their thirty-minute session
at the same time. Also, all students were told to spend
no more than two hours completing this last assignment.
The due date was later modified from two days to “within
a week"” for all students. As several students explained
to the researchers, they needed more than forty-eight
hours to think about their ideas. Another, perhaps more
likely, reason for this schedule modification was that
this particular assignment did not count toward their
English course grade. Nevertheless, the one-week
deadline seemed sufficient, though two students were
unable to meet this amended deadline. Although scme of
the students asked for additional help with the writing
of this plan, they were told "due to the experimental
constraints” no help was available until the composition

plan had been turned in.
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lnternalization. Testing for internalization of

the heuristic was incocrporated into the design in early
1979, While the short duration of the proposed
experiment aight have been, and may still be, a
iegitimate argument not to test for internalization,
many humanists would remain unconvinced unless some
attempt to grapple with the issue of internalization was
made. In other words, the research may have been found
valid but not particularly persuasive, especially to a
humanistic audience, in his response to the pilot
study, Richard M. Coe (1978) stressed the importance of

an internalization hypothesis:

It composition is a humanistic
discipline--or if writing is a craft, not just a
skill reducible to a set of sub-skills--we must
give writing students some understanding, not
just immediate technical facility. Assuming
your computer questions work (as I assume they
will), I, as a humanistic composition teacher,
need to know if they will give students some
understanding of heuristic processes and if they
are internalized, if there is carryover: do
students eventually get to the point where they
can use the Pentad without the mediation of your
question-pool? do students eventually get to
the point where they can invent when they do not
have a computer handy? In other words, assuming
that these computer programs 4o indeed improve
the quality of certain writings, I want to know
if they also help students to become more
effective writers in the long run.

A R
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Largely because of such urging, three weeks after the
experiment, the subjects in the experimental sections
were asked to write ten questions from their
"heuristic's"™ perspective about one of four subjects:
inflation, Jjogging, music in Austin, or college
acadenmics. They had ten minutes to complete this
exercise. Since the subjects in the control group were
not taught a specific heuristic strategy, they did not
participate in this test.

Attitude. After the internalization exercise,
the experimental subjects were asked to complete an
attitude questionnaire (see Appendix F), Twenty-five
Likert items, four short answers, and a comment section
wer2 intended to gather the subjects' opinions about (1)
the effectiveness or non-effectiveness of the CAI units,
(2) the necessity of teaching invention, (3) the worth
of a specific heuristic, and (4) suggestions for

improving such prewriting instruction.
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Measures

Validating the measures of quantitative and
qualitative growth of ideas eventually became a crucial,
nearly primary, focus of this research. The
quantitative measure was derived from Walter Kintsch's
research with propositional representations (1974). The
gualitative measures synthesized features which Kinneavy
{1971) and Odell (1977) emphasize in their descriptions

of invention.

Quantity of Ideas. While Walter Kintsch in The

Representation of Meaning in Memory (1974) admits that

his "propositional representations” may or may not be
“"the proper level of analysis for the study of language
and thought" (p. 5), his approach formulates the problem

in a most useful way:

The problem can be formulated as "What 1is an
idea?" or, more precisely, "How is an idea to be
represented?” It is suggested here that
propositions represent ideas, and that language
{(or imagery) expresses propositions, and hence
ideas. Thinking occurs at the propositional
level; language is the expression of thought.
(p. 5)
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Kintsch and his colleagues, therefore, are inquiring how
ideas can be articulated through propositions. Those
who disagree are in the unenviable position of defending
ideas as "unarticulated, pre-propositional schemes of
thought" (p. 5).

For this research, a reliable measure was needed
to count the ideas; Kintsch's propositional system
became the starting point, for he correlated surface
representations with propositional analyses. Although
he doces not assign specific numeric values to the
propositional analysis, the propositional elements are
arranged in such a way that they could easily be summed
and reported as a specific number of ideas. Such a
scheme 1is 1illustrated in Figure 2.1 (the surface
representation and the propositional analysis are
Kintsch's (p. 13]; I <contributed the "idea count"
column). In the pilot study, these particular examples
revealed some inconsistencies when six evaluators
attempted to measure the gquantity of ideas generated.
These evaluators had difficulty using this guide; they
reported that they could not consistently or easily
determine a3 "number" from such a 1large variety of
surface representations. There were 3just not enough
examples; it was a burdensome tool at best. From their

feedback, a transitional aid was obviously necessary,
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and, consequently, a systems approach to counting
propositions and ideas was developed (Figure 2.2). The
aim of this systems flowchart essentially was to nudge
the intuition toward consistency. Indeed, Kintsch's
work ultimately explores the deep, elemental
representations of semantic density. However,
developing a reliable and practical instrument for
measuring the accumulation of semantic information
should, I felt, dwell close, quite close, to the
explicit surface representations.

The three evaluators who measured the quantity
of ideas on the 138 tests in the final experiment
obtained a interrater reliability of .98355 (see Table
2.1). One evaluator wrote afterwards, "I found it
([Figure 2.2] very intuitive--after we made some
consistency decisions about compounding points, i.e.
NPs = [NP plus] preposition, etc. I can see
proposition analysis as a way of determining scores on
analysis scales under the category of 'meatiness' or
sentence ‘'texture'. . . ." As a matter of interest, the
evaluators' ten "consistency” decisions which were made

during the two-hour training session were:




A SYSTEMS APPROACH FOR COUNTING PROPOSITIONS/IJSEAS

Figure 2.2
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Table 2.1

MEANS, STANDARD DEVIATIONS, CORRELATIONS,
AND ALPHA RELIABILITY FOR
QUANTITATIVE EVALUATION

Means Std. Dev.
I 77.42754 66.17097
II 58.36957 45.90105
III 67.24638 55.82700

Correlation Matrix

I II III
I 1.00000
11 0.98171 1.00000
I1I 0.98393 0.98610 1.00000
RELIABILITY Coefficients 3 Items

Alpha = 0.98355 Standardized Item Alpha = 0.99458

# of cases = 138.0
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l. prepositional phrase alone =1
2. adjective and a single noun = 2
3. bonus for single compounding = 1
4. noun and prepositional phrase (no

adjectives) = 2
5. "on topic" means "about the subject matter"
6. "rich" noun phrases ("rich" = adjectives and

prepositional phrases) treat as 3 + 1 bonus

7. I think, I feel, etc. =40 (rationale:
of f-topic)
8. imperatives and questions treat as

independent clauses

9. why, what questions = noun phrase plus
automatically

10. simple relative clauses (that and which)
should be isolated but counted as independent clauses
initially.

Finally, the most important gquideline to the
evaluators was to be as consistent as possible to their
own interpretation of the systems approach. As their
instructions read, "The basic aim here is to look for
topic-related, dependent or independent clauses, noun

ohrases, verb phrases, nouns, and verbs--assigning each
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unit a numeric value. The nhidden agenda is an attempt
to bring quantitative propositional analysis closer to
the surface structure: practicality being an important

part of this exercise.”

Quality of Ideas. When Robert Pirsig's (1974)

Phaedrus nears his major insight in 2Z2en and the Art of

Motorcvcle Maintenance about the nature of gquality, ne

writes "Qualicy is not a thing. It is an event." A
moment later, he elaborates, "Quality is the event at
which awareness of both subjects and objects is made
possible™ (p. 239). This particular definition of
quality and the implicit definition of invention as a
method of discovering or becoming aware of relationships
between subjects and objects share this notion of
process. Perhaps the major premise of any inguiry ought
to be to discover quality. Still, measuring the growth
of things is one matter, but measuring the growth of an
event guite another, particularly when that event occurs

in the mind.
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Nevertheless, as these invention modules were
intended to stimulate a growth in the sophistication of
the insights, to encourage a visible change 1in the
comprehensiveness or range of ideas, to prompt an
observable, linguistically-cued interaction between a
heuristic and a subject, and to increase the overall
"quality” of a list of ideas about an individual topic,
qualitative measures were formulated. Evaluation using
these measures would attempt to estimate on a five-point
continuum the subjects' performances in terms of their
insightfulness, their comprehensiveness, their
intellectual processing, and their overall
sophistication. Later, for the composition .plan's
qualitative evaluation, arrangement as "structuring
principle” was partialed out of the comprehensiveness
category:; also, intellectual processing was dropped and
two categories--maturity and helpfulness--considered in
its place. Since the composition plan was a
single-test, dependent variable, a four-point continuum
prevented the evaluators from collapsing scores toward

the middle.
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The qualitative rationale and first two posttest
criteria--insightfulness and comprehensiveness--were
primarily synthesized from Kinneavy's (1971) sections on
the logic 9f the reference/informative aim and the
persuasive aim of discourse, Factuality and surprise
value were 1incorporated into the first measure along
with those "facts”™ in persuasion which are "put to work
to prove a specific thesis”™ (p. 253). While Kinneavy
admits to dissolving the “ostensible simplicity of the
concept of factuality®”™ into complexity, he emphasizes
verification, and he writes, "Factual verifiability 1is
established by examining the wuniverse, or by what is
asually called empirical verification” (p. 130).
Regarding surprise value, however, Kinneavy cautions,
"Measurement of the sort of surprise in any kind of
quantified or objective logical norms still seems quite
Jnattainable” (p. 134). Nevertheless, surprising,
original, and "inventive" information 1is usually
strikingly visible in freshman discourse.

About "comprehensiveness,” Kinneavy suggests:

A topic about which information is desired can
be considered to have a context of possible
factual expectencies--the aver age reader
interested in such a topic would presumably want
certain implicit questions about a topic
satisfactorily answered. These expectencies
constitute the "universe of discourse® about a
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topic. When they have been adequately covered,
information about the topic can be considered to
be comprehensive. (p. 133)

Thus the evaluation would attempt to determine how well
the subjects' 1lists of ideas anticipated the reader's
expectations. Obviously, a heuristically-guided 1nquiry
ought to ask writers to determine the "possible factual
expectencles” which constitute the particular universe
of discourse about their subjects.

Therefore, for the first two qualitative
juidelines, the three evaluators made their judgments

based on these cefinitions:

"Evidence of Factuality, Surprise Value,
Interest, Inventiveness, Insightfulness"--
Evaluate the writer's discoveries. Does the
writer appear to use the truth? Does the writer
discover new, specific information? Does the
writer demonstrate interest by using a
particular slant, 3 point of view? Has the
writer attempted some "lateral thinking," some
creative responses? I3 there any evidence of an
"epiphany” or an "ah ha!"

"Evidence of Scope, Comprehensiveness, Relative
Completeness”"--Evaluate the writer's perception
of the total topic. Has the writer decided on
the range of the topic? 1Is this range of ideas
or scope appropriate for a research paper? Does
the writer seenm to use some structuring
principle (i.e. alphabetical, numerical = low
value systems; chronological, spatial =

mid-value systems; classificatory, evaluative,
deductive systems = high value systems).

:*/\
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The guideline for the evaluating the quality of
the subjects' intellectual processing sought for the
evaluator to attend to surface features which cued
intellectual interaction. Lee 0Odell in "Measuring
Changes in Intellectual Processes as One Dimension of
Growth of Writing® (1977) makes these three assumptions

about gauging intellectual change.

1. Although thinking is a complex activity, the
number of conscious mental activities involved
in thinking may not be indefinite; the
relazively small number of intellectual
processes identified by Kenneth Pike e . .
lets us describe much of what people do
consciously when they examine information,
attitudes, or concepts.

2. We can identify linguistic cues--specific
features of the surface structure of written or
spoken language--that will help us determine
what intellectual processes a writer is using.

3. In order to improve students' writing, we
will have to determine what intellectual
processes we want students to begin using, or
use differently:; to make this detarmination, we
myst have a good sense of how they are praesently
functioning. (p. 108)
These assumptions enable Odell to describe in some
detail the intellectual significance of "occasionally
ambiguous” linguistic cues. For this third gqualitative
guideline, the three evaluators determined a score based

on the following definition:
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"Evidence of Intellectual Processes (focus,
contrast, classification, change, sequence)"--
Evaluate the writer's apparent mental agility by
attending to linguistic cues. Focus = useful
subject selections? Contrast = extensions to
ideas by connectors, comparative/superlative
forms, negatives, negative affixes, lexicon
(i.e. difference, paradox, etc.)?
Classification = syntax (NPs suggesting class),
for example, for example: lexicon (i.e.
similar, resemble, class, category, parts)?
Change = VPs with change or synonym (realize,
become aware, stopped thinking about, began

noticing, etc.)? Sequence = time (1.e. when,
subsequently, earlier, etc.), cause-effect
{because, since).

Finally, the -evaluators were also asked to

report their overall impression based upon the following

definition:

"Overall Impression"~--Probably an average of the
above three categories, but you may also
consider the writer's effort, the complexity of
the topic, the timed nature of the assignment,
or whatever you wish. Call it "holistic”
latitude of wise, intelligent, professional
evaluators.

The evaluation of the composition plans' quality added

these three definitions:

"Maturity"-~Evaluate the complexity of the topic
and the writer's attitude toward the topic.
Objectiveness and overall tone may be useful
guidelines. How thorough is the analysis?

"Arrangement”--Evaluate whether or not the
writer has selected an appropriate arrangement
for the research paper. How true will the

L
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writer be to the overall structural principle in
the plan? Or do you suspect there will have to
be major changes?
"Helpfulness"-~-Evaluate whether or not the
writer will actually use this plan as a
“springboard” for the research phase. Does the
plan help the student understand what he or she
must now find out?
During a two-hour training session, the three gquality
evaluators discussed each category, clarified some of
the toughest distinctions (e.g., valued “"structuring
principles”™), and practiced evaluating samples drawn
from the earlier pilot study.
The reliability scores for the pretest-posttest

evaluation are presented in Table 2.2. The greatest

agreement was found in their judgments about evidence of

factuality, surprise value, insightfulness
(Alpha=,83072) and their overall impression
(Alpha=.81481). The reliability scales for the

composition plan evaluation are reported in Table 2.3.
The strongest reliability score here was in the
“comprehensiveness” category (Alpha=.80305); the second
strongest agreement was in "arrangement® (Alpha=.79076).
The least agreed upon category was "maturity"

(Alpha=.68106) .
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Table 2.2
ALPHA RELIABILITIES FOR PRETEST/POSTTEST
QUALITATIVE EVALUATION
RELIABILITY Coefficients 3 Items
"Factusltty,
Surprise Value, idlpbas = 0.83072 Standardized Item Alpba = 0.84099
lagight fulness"” .
“Comprehensiveness"” Alpha = 0.73%416 Standardized Item Alpha = 0.78489
“Intellectual
Processiag’” Alpha = 0.79%91 Standardized I[tem Alpba = 0.80076
“Overall
lapression Alphbs = J.81481 Standardized [tem Alpba = 0.82338
% of cases = 138.0
Table 2.3
ALPHA RELIABILITIES FOR COMPOSITION 2LAN
QCALITATIVE EVALUATION
LIABILITY Coefficients {temm
‘lasightfulness’ Alpaa = 9. 76117 Standardized [tem Alpha = 3. 76238
"Compretens1veness’”’ Alpha = 3.30308 Standardized I[tem Alpaa = 0. 30434
‘laturicy” Alpha = 9.88106 Standardized [tem Alphm = 0.6817S
“Arrangemest” dlpha = 0.79076 Standardized Item Alpha = 0. 79067
"Yelptulness" Alpha = 3. 71%47 Standardized [team Alpha = 0. 73240
‘Overall Impressios’ Alpha = 3.74093 Stapdardized Ites Alpha = 0. 74938
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Evaluating Heuristic Internalization. The same

evaluators who measured the quality of the invention
sequences also evaluated heuristic internalization.
They were asked to read the questions and report what
heuristic method they believed the student used to write
these questions. In Table 2.4, the two reliability
scales 1illustrate (1) overall agreement with the
intended heuristic method, and (2) the reliability

among the evaluators themselves.

Table 2.4
CORRELATION MATRIX AND ALPHA RELIABILITIES

FOR THE EVALUATION OF HEURISTIC
INTERNALIZATION

Correlation Matrix

Heuristic I II Iz
Heuristic 1.00000
I 0.87727 1.00000
II 0.952686 0.70380 1.00000
III 0.82213 0.51172 0.8233% 1.00000

RELIABILITY Coefficieats

1 [tems

Alpha = 0.89733 Standardized [tem Alpha = 0.898351
J Items

Alpha = 0.82691 Standardized I[tem ilpha = 0.82608

# of cases = 15.0

P Fein
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Although this chapter reports an extremely
detailed methodology, the general approach can be
summarized briefly:‘ an attempt to calculate accurately
the quantitative and qualitative growth of ideas among
sixty-nine freshman writers in four groups--three of
which inquired into the nature of their subject using
three different, computer-prompted, heuristic
strategies.

Surely some revelations are at hand.
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Findings

Patrick Suppes (1973) once selected a passage

from the <closing of Hume's Enquires Concerning Human

Understanding as a text for one of his educational

"sermons." Hume's canonical lines seem appropriate here:

If we take in our hand any volume . . .

let us ask, Does it contain any abstract
reasoning concerning guantity or number? No.
Does it contain any experimental reasoning

concerning matters of fact and existence? No.
Commit 1t then to the flames: for it can
contain nothing but sophistry and 1illusion.
(p. 6)

96
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Hume's hard line empiricism has its time and its place,
or so Suppes contended 1in his article, "Facts and
Fantasies of Education." This chapter is such a place.

Empirical results about invention and cognitive
strategies, however, are bound to be perplexing since
they must measure what our intuitions tell wus |is
unmeasurable. Evaluating 1ideas, after all, 1is much
different than counting a horse's teeth. What this
inductive paradox may testify ¢to, I hope, 1is that
important questions are being asked. At least, the
flammable notions found here are empirically based.

The following data analyses present findings of
the ten hypotheses. The statistical analyses were
interactively completed using The University of
Pittsburgh's Statistical Package for the Social

Sciences - 10 (SPSS-10, 24 November 1977.)

Results for Hypothesis One ~- Attitude

Since the attitude results are not analyzed
separately for the three heuristic treatments, the major
question actually being asked is: "How did freshman
composition students like computer-assisted invention?"
Overall, the findings were positive. Table 3.1
illustrates the absolute mean scores for each of the

twenty-£five items listed in Appendix F, ranked on a

o
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five-point Likert scale, and the relative percentages of
the five categories.

Generalizing over all of the subjects, the
strongest agreement was with statements one ("I think
freshman college students generally need help with
prewriting®), nine ("The computer program made me
think"), and twenty-four ("From experiencing this
instruction, I understand how heuristic questions could
be applied to 1lots of topics"). The strongest

disagreement was registered in response to this

statement: "The entire experience was useless". All of
these results demonstrated favorable attitudes toward
these particular aspects of the CAI treatment. The
granéd mean for all twenty-five questions was 3.6404,

slightly above the hypothesized 3.5 criterion.

Results of Hypothesis Two--Rates of Completing Treatment

Hypothesis two--that over ninety-five percent of
the experimental subjects would sustain the invention
dialogue under the imposed experimental conditions for
thirty minutes--was suppor ted. Fifty-two of the
fifty-three subjects (98.1%) worked until the research
assistant had them command the program to "stop!" Across
the experimental groups, all of the subjects in the

Aristotelian and Burke groups worked for the posttest's
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Table 3.1

Attitude ¥eans and Likert Perceuntages

Positive/

Statement dean Percentages Negative

Statement

SaA A UN o] SD*

1 4.33 3.7 50 4.2 0 2.1 ?
2 3.10 16.7 20.8 27.1 27.1% 8.° P
3 3.92 31.2 37.5 28 4.2 2.1 P
4 3.64 20.8 39.8 25 1.2 2.! 4
5 4.10 45.8 31.2 14.6 4.2 4.2 P
6 3.80 6.7 45.3 20.8 14.86 2.1 P
7 3.64 4.6 47.9 7.1 3.3 2.1 ?
8 3.79 10 4 68.8 10.4 10.4 0 P
3 4.38 39.8 56 .2 4.2 Q9 s} P
.0 2.97 14.8 20.3 20 8 35.4 8.3 N
i 3.48 8.3 39.6 45.8 4.2 2.1 ?
2 3.71 14.8 56.2 14.6 4.8 0 ?
3 2.04 §.2 27.1 38.4 27.1 +.2 ?
14 4.42 [} Q 6.2 45.8 47.9 N
.8 3.81 14.8 64.6 10.4 8.3 2.1 4
16 3.96 0 2.1 6.7 54.8 6.7 N
17 3.60 6.2 16.7 8.2 52.1 18.8 N
18 2.38 0 33.3 32.3 31.2 .1 P
M 3.9 10.4 36.2 25 3.3 P
P 2.38 8.2 14.6 22.2 35.4 18.8 P
21 3.28 8.3 47.9 14.8 18.8 10.4 P
22 3.77 16.7 56.2 16.7 8.3 2.1 P
23 3.82 4.2 70.8 12.5 8.3 4.2 P
24 4.00 16.7 72.9 8.2 2.1 2.1 P
28 3.68 8.2 82.5 22.9 8.3 0 P

Grand Mean=3.5404

*SA~--strongly agree
A=-agree
UN--undecided
D=~disagree
SD--strongly disagree

e e
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duration; the one subject who worked for twenty minutes
on the tagmemic dquestions reported that she was being
asked to answer the identical guestions she had seen
earlier in the practice session. Though the probability
for this hapoening is low, less than one percent, it may
have happened. Certainly, she was being asked three
types of guestions--particle, wave, and field. Copies
of the practice session were not printed due to budget
limicacions, so it was 1impossible to verify the
repeticion. In terms of the percentage of interaction
treatment minutes, the students worked for 1580 out of a
possible 1590 treatment minutes, or 99.4% of the alloted
time. An encouraging descriptive finding was that
several sctudents objected to ending their sessions; they
wished to ccntinue the inguiry and rzported that thirty
minutes was too short a time to think about their topic.
This specific complaint was not heard from the students
1n the control group; if anything, thirty minutes seemed

2 long time for them.

e - Iz AR S
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Results of Hypothesis Three--Construct Validity

For the three experimental groups, the number of
times they answered a question once and the number of
times they extended their answers were counted. All of
the groups exceeded the hypothesized criteria for
answering and elaborating their answers. The specific
hypothesis was that experimental subjects would answer
seventy-five percent of the non-data conditioned
questions presented in the thirty minut2 posttest and
extend their inquiry at least sixty percent of the time.
The Aristotle group answerad their questions 37.25% of
the time and extended their inguiry 90.02% of the time.
The subjects undergoing the Burke treatment answered
their first guestion 91.24% of the time and elaborated
their answers 69.25% of the time. The tagmemic subjects
answered their first questions 92.28% of the time and
gave additional information 77.73% of the time.

Results of the analysis of variance on these
data indicated no significant difference among the
groups regarding their ability to answer the heuristic
question the first time (F=1.072, p=.350; see Table
3.2); however, @ statistically significant dJdifference
among *+<he groups o¢on their =laboration performance was
discovered (F=3.927, p=.026; see Table 3.3).

Additionally, an analysis of covariance by group with

e ——————— e e
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33 cases were processed.

102
Table 3.2
° ANALYSIS OF VARIANCE FOR HEURISTIC ANSWERING RATE
E AMONG THREE EXPERIMENTAL GROUPS
N Sum of Mean Signif.
3 Source of variation Squares 4z Square ¥ of F
i
i
¥ain effects 378. B 2 187.593 1.072 0.350
Group 375 .86 2 187.593 1.072 0.350
Explained 375.186 2 187.593 1.072 0.3%0
Residual 8750.625 30 175.013
Total 9125.811 52 175. 496
, 33 cases wers processed.
i
‘ Table 3.3
\ ANALYS13 OF VARIANCE FOR {EURISTIC ELABORATION RATE
1 AMONG THREE ZXPERIMENTAL GROUPS
' Sum of Mean Signi?.
! - Source of variatiom Squares dr . Square F of F
b | dain affects 3912.391 2 1956.196  3.927 0.026
Group 3912.391 2 1956.196 3.927 0.028
’ Zxplained 3912.391 2 1956.196 3.927 0.0286
Residual 24908. 477 30 498.170
Total 28820. 8368 32 384.247
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the SAT verbal score (two missing cases) as the
covariate verified the above significant finding
(F=3,535, p=.037; see Table 3.4). A multiple
classification analysis of the analysis of covariance
(Table 3.5) was performed to confirm the observed trends
seen in the raw percentage performances, i.e. the topoi
group most easily extended their answers and the pentad
group, for possible reasons discussed in the next
chapter, did not greatly elaborate their initial

remarks.

Results for Hypothesis Four--Individual Quantitative

Gains

After the total proposition count had been
completed, the fifteen-minute pretest score was doubled
so that it could be more appropriately compared to the
individual's thirty-minute posttest score. Tables 3.9
to 3.9 present these results in the four groups.
Briefly, though, all three experimental groups showed
statistically significant gains, while the control group
suffered a statistically significant decrease in the
guantity of ideas. In the pretest, the nineteen members
of the topic group listed an average of 35.5789 ideas;

the seventeen members of the Burke group listed 30,7647
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ANALYSIS OF COVARIANCE FOR HEURISTIC ELABORATION RATE

Table 3.4

AMONG THREE EXPERIMENTAL GROUPS

104

Source of variaticn
Covariates
SAT Verbal

dain eflects
Group

Explained
Residual

Total

Covariate

SaATvV

Sum of

Squares
as2.
3s2.

38086. 445
38086. 345

3989 . 113

R

W NN

23975.868 47

27934.980 50

.0.038

53 cases were processed.
2 cases (3.8%) were missiag.

Raw regression ccefficient

Yean
Square P

352.668 0.691
382.688 0.691

1803.222 3.338
1803.223 3.538

1319.704 2.587
510.128
558.700

Signaf.
of F

0.410
0.410

0.037
0.037

0.064

Table 3.5

NULTIPLE CLASSIFICATION ANALYSIS FOR HEURISTIC ELASORATION RATE

AMONG THREE EXPERIMENTAL GROUPS

Grand mean = 80.02

Variable + category

Group
Aristotle
Burke
Tagmemic

dultiple ! squared
dultiple R

19
17
13

Unadjusted
Dev'n Eta

3.93

~-10.78

-0.38
0.137

Adjusted for
independents
Dev'n Beta

ddjusted for
independents
« covariates
Jdev 2 Beta

3.481
-10.83
Q.12

0.26

. 142

.378
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ideas; the seventeen students in the tagmemic class
listed an average of 27.2353 1ideas; and the sixteen
students in the control class wrote an average of
29.4375 ideas in the allotted fifteen minutes. In the
posttest, the members of the Burke class wrote an
average of 133,1765 ideas per student; those students in
the Aristotle class wrote an average of 125.9474 ideas;
the individuals in the tagmemic group wrote 107.6471
ideas per student. The control group, interestingly,
wrote an average of 45 ideas per student in the thirty
minutes, not even double the ideas they were able to
write in the fifteen-minute exercise. The slight edge
which the Burke group achieved over the other
experimental groups as well as the decline of ideas for
the control group will analyzed more precisely in the

results section for hypothesis seven.
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Results of Hypothesis Five--Individual Qualitative Gains

A t-test for correlated samples found that all
individuals including those 1in the control group made
gualitative gains, though the gains in the control group
lagged behind the individual gains experienced by those
in the experimental groups. No adjustments were made
for the time differences. As Table 3.10 illustrates,
the "factuality, surprise value, insightfulness"”
category saw all individuals make a statistically
significant increase (p=.000* for the experimental
groups; p=.011 for the control group) . The
comprehensiveness category, reported on Table 3.11, saw
a statistically significant gain among the members of
the three experimental groups (p=.000 for the Aristotle
and tagmemic treatment; p=.00l1 for the Burke treatment).
In this category, however, the control group's
individual gains failed to reach significance (p=.177).
The category regarding the evidence of the intellectual
processing (see Table 3.12) again saw significant
individual gains (p=.000) in all experimental groups.
However, the control group's 1individual performances
approached but did not reach a statistically significant
figure (p=.052). Table 3.13 reports the results of the

* The 3P5S-10 program calculates significance only to
three decimal places.
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overall quality of these pre-post lists if ideas.
Again, all of the experimental treatments yielded a
p=-000 significant level while the control group's
individual performances did not quite yield a
significant number (p=.051).

Perhaps, it not surprising that an increase 1in
theﬁ treatment time “"ought"” to mean an increase in the
quality of what is written. These results indicate, in
a strict inferential model at least, that facts and
insights increase for individuals, but thac the
comprehensiveness of their inquiry, the flexibility of
their intellectual repertoire, and the net gualitative
effect could have as easily occurred by chance. What
this £finding may suggest 1is that the time spent
stimulzating invention perhaps should be devoted tc
comprenensive systems ané heuristics which immediately
encourage interaction, but more of this in the following
chapter. Let it suffice to say that since gains
occurred in all groups, the more discriminating
gualitative hypothesis is hypothesis eight, since it
attempts to show the extent of the differences among the

groups.
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Results of Hypothesis Six--Heuristic Internalization

The results of the internalization hypothesis
showed that members of each experimental group did
indeed remember and could generate some recognizable
heuristic questions. The mean performances on a
four-poinct sczle were 3.7 for the Aristotle treatment,
3.41 for the Burke treatment, and 3.14 for the tagmemic
treatment. An analysis of covariance with the SAT
verbal score and the ECT scorz as the covariables (see
Table 3.14), however, showed no significant difference
among the groups (F=1.783, p=.182). A multiple
classification analysis (see Table 3.15) indicated a
slight trend favoring the internalization or the
"clear-cut" recognizability of Aristotelian topoi, a
finding which will be elaborated wupon in the next
chapter. The trend also showed that either the tagmemic
method was the most difficult heuristic for generating
"recognizable" questions or that the evaluators haéd the
most difficulty recognizing students' "tagmemic"
renditions. Finally, ¢the Burke heuristic approach
remained in the middle--surprisingly since the who,

what, where, when, and why strategy was assumed to be

the most familiar.
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Table 3.14
ANALYSIS OF COVARIANCE FOR HEURISTIC INTERNALIZATION
AMONG THREE EXPERIMENTAL GROUPS
Sum of Wean Signif.

Source of variatioan Squares dr Square F ot ¥
Covariates 2.391 2 1.198 1.569 0.221

SATV 0.877 1 0.877 1.181 0.290

ECT 2.388 1 2.388 3.136 0.085
Yain effects 2.715 2 1,358 1.783 0.182

Groups 2.715 2 1.3%8 1.783 0.182
Explained $.108 4 1.276 1.676 0.176
Residual 28.941 38 0.762
Total 34.047 42 0.311

45 cases were processed
18 cases (19.9%) were m'ssing.
Table 3.15
MULTIPLE CLASSIFICATION ANALYSIS FOR REURISTIC INTERNALIZATION
AMONG THREE EXPERIMENTAL GROUPS

Grand xmean = # 2% Adjusted Zfor

Adjusted for independents
Unadjusted independents + covariates

Variable + category N Dev'n Eta Dev'n Beta Dev'a Beta
Groups
Aristotle 1 0.32 0.29
Burke 15 -Q.04 -3.903
Tagmenmic 12 -0.37 -0.36
0.31 0.29
Multiple R squared .1%0
Yultiple R . 387
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Results of Hypothesis Seven--Quantity Among Groups

Hypothesis seven--that there is no difference in
the quantitative performance on a pretest and a posttest
among the four groups--was rejected, for statistically
significant differences were discovered among the four
groups. First of all, though, an analysis of covariance
on the pretest performance, with the SAT verbal and the
ECT scores as covariables, showed no statistically

significant difference among the four groups (F=1.050,

p=.378; see Table 3.1l6). Moreover, a multiple
classification analysis (Table 3.17) ranked the
quantitative pretest performances as follows: (1)

Aristotle, (2) control, (3) Burke, ané (4) tagmemic.

As Table 3.138 illustrates, the results of an
analysis of covariance, with the SAT verbal and the ECT
scores as covariables, on the posttest was statistically
significant (F=12.334, p=.000). The multiple
classification analysis in Table 3.19 shows that the
performance ranks switched from the pretest: now
(i) Burke, (2) Aristotle, (3) tagmemic, and (4) control.
Even more important, this significance level is gained
because the control group bears the entire burden of
both the unadjusted deviation and the adjusted

deviation. Conseguently, as the Beta illustrates, the
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Table 3.16
ANALYSIS OF COVARIANCE FOR PRETEST QUANTITY OF IDEAS
Sum of Mean Signi?.
Source ot vartatioa Squares dt Square 4 of F
Covariates 1549.010 2 774.508 3.583 0.0
SATV 121.033 1 121.033 0.560 0.487
ECT 430.028 1 430.028 1.990 0.1684
Main effects 880, 398 3 22¢.9648 1.080 0.378
Groups 680.898 3  226.966 1.080 0.378
Explained 2229.908 5  445.982 2.083 0.084
Residual 11887. 363 35 218. 143
Total 14117. 771 60  235.296
69 cases were processed
8 cases (11.6%) were missing.
Table 3.17
MULTIPLE CLASSIFICATION ANALYSIS FOR PRETEST QUANTITY OF IDEAS
Grand mean = 30.34 Adjusted for

Adjusted for independents
Uoadjusted independents + covariates

7ariable « category N Dev'n Eta Dev'a Beta Dev'a Beta
Sroups
Aristotle 13 5.38 4.87
Burke E-] -2.28 -0.72
Tagmemic 14 -3.27 ~-1.57
Coatrol 14 -1.20 -3.92
0.23 0.22
Yultiple R squared . 158
dultiple R . 397
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Table 3.18
ANALYSIS OF COVARIANCE FOR POSTTEST QUANTITY OF IDEAS
Sum of Mean Signif.
Source of variation Squares df Square F ot ¥
Covariates 3345.398 2 1672.698 0.952 0.392
SATY 2811.6802 1 2811.692 1.800 0.211
ECT 334.314 1 334.314 0.190 0.3884
Main effects 83013.023 3 21671.008 12.334 0.000
Groups 85013.023 3 21671.008 12.334 0.000
Explained 68388.419 S 13671.884 7.781 0.000
Residual 96639.024 58 1787.073
Total 164997.443 80 2749 .987
89 cases were processed.
3 cases (11.6%) were missing.
Table 3.19
YULTIPLE CLASSIFICATION ANALYSIS FOR POSTTEST QUANTITY OF IDEAS
Grand mean = 98,87 Adjusted for
Adlusted for i1adependents
Unadjusted independents + covariates
7ariable +~ category N Dev'n Eta Dev o Beta Dev'a Beta
aroups
Aristotle 18 21.58 2. 68
Burke e 26.29 27 .83
Tagmemic 14 0.90 2..8
Control 14 -56 . 89 -59.66
0.82 ).483
dultiple R squared 114
Multiple R 344
———— e e e i S B N RPN S NBRRIAG - i
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groups are more unlike each other after the covariate
adjustments. This finding may be the one finding 1in
which we may have the "greatest confidence."” The
CAI-units stimulated 1lots of ideas, many more than
students without this treatment were able to generate.
Among the three exper imental groups, an analysis
of covariance found the ©pretest main effects not
statistically significant (F=1.006; p=.373; see Table
3.20):; the multiple classification analysis here (Table
3.21) ranked the pretest performances: (1) Aristotle,
12) Burke, and (3 t3gmemics. The analysis of
covartance found the posttest difference for main
effects even less significant (F=.805; p=.453; see Table
1.22); the multiple classification analysis 1in Table

3.23 revealing these changed r2a2nkings: (1) Burke,

(2) Aristotle, and (3) tagmemics. The identical B8eta

shows that these three groups have virtually remained

anchanged zfter the covariate adjustment.
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Table 3.20
ANALYSIS OF COVARIANCE POR PRETEST QUANTITY OF IDEAS
AMONG THREE EXPERIUENTAL GROUPS
Sum of Mean Signif.
Source of 7ariation Squares de Square F of F
Zovariates 1212. 304 N 212.504 4. 890 0.022
SATY 1212.504 1 1212.504 4.890 0.032
Mai1n effects 498. 770 2 249 . 385 1. 006 0.373
Groups 498.770 2 249,388 1.008 0.373
Explained 1711.274 3 370. 428 2.301 0.089
Residual 11652. 786 47 247.931
Total 13364.039 50 287.281
Covar:ate Raw regress:on 2oefficient
SATY 0.087
353 cases were processed.
2 cases (3.3%) were missing.
Table 3.21

NULTIPLE CLASSIFICATION ANALYSIS FOR PRETEST QUANTITY JF [DEAS
AMONG THREE EXPERIMENTAL GROUPS

Jrand mesan = 31.20

Adjusted for

Adjusted ?or
iadependents

Cnadjusted itndependents + cpvariates
7ariable + :ategory N Dev n Eta Dev'n Beta Dev ' n Seta
Jroups

Aristotie 19 4.38 3.43
Burke 17 -0.43 2.03
Tagmemic 18 -3.728 -4.38
J.24 2.20
Yultiple R sauared a2
Multiple R . 388
— 2 g o ek .. -
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Table 3.22
ANALYSIS OF COVARIANCE FOR POSTTEST QUANTITY OF IDEAS
AMONG THREE EXPERIMENTAL GROUPS
Sum of Mean Signif.
Source of variation Squares 34 Square F of F
Covariates $7.709 1 57.708 0.020 0.889
SATV $7.709 1 57.709 0.020 0.889
dain effects 4702.555 2 2381.278 0.805 0.453
Groups 4$702.5588 2 2351.278 Q.808 0.453
Explained 4760.284 3 1588.755 0.544 0.855
Residual 137198. 363 47 2919.114
Total 141958.629 30 2839.173
Covariate Raw regression coeflicieat
SATY 0.015
33 cases were processed.
2 cases (3.8%) were missing.
Table 3.23

YULTIPLE CLASSIFICATION ANALYSIS FOR POSTTEST QUANTITY OF IDEAS
AMONG THREE EXPERIMENTAL GROUPS

Jrand mean = 123,45

. Unadjusted
7ariable - category ki Dev'a Eta
aJroups

Aristotle 19 2.5
Burke 17 9.73
Tagmemic 13 ~-14.18

0.18

Multiple R squared
dultiple R

Adjusted for
independents
Dev'a Seta

Adjusted for
independents
+ covariates
Dev'a Beta

2.37
9.79
-14.10

0.18

034

. 183
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Results of Hypothesis Eight--Qualitative Group

Performances

In general, the results of the four gualitative
distinctions found significant differences in favor of
the three heuristic treatments. In every category,
aftar the deviation on the posttests had been adjusted
for the covariables--SAT verbal and ECT scorass--the
control group was entirely responsible for the negative
values. Furthermore, the additional analyses of
covariance--with the SAT verbal score as the single
covariable--run on the three heuristic treatments
themselves found more significant differences on the
pretest than on the posttest. In other words, the
treatments were making the three experimental groups
more alike with respect to their collective
insightfulness, comprehensiveness, intellectual ability,
and overall qualitative performance. The following
pages present these particular findings in detail.

Factuality, Surprise Value, Insightfulness. an

anaivsis of <covariance found no significant difference
on the pretest for this qualitative category (F=1.516,
p=.220; see Table 3.24). The multiple classification
analysis (Table 3.25) showed the Aristotle group ranked
f£irst; control, second; Burke, third; and the tagnemic

group, fourth. The posttest's analysis of covariance

A AL el e ot e
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4 Table 3.24
ANALYSIS OF COVARIANCE POR PRETEST FACTUALITY, SURPRISE VALUE,
AND INSIGETFULNESS OF IDEAS
Sum of Mean Sigoif.
Source of variation Squares d¢ Square F ot F
Covariates 11.743 2 5.871 1.812 0.173
SATV 0.960 1 0.960 0.296 0.589
ECT 3.191 1 3.191 0.98% 0.328
Main effects 14.740 3 4,913 1.516 0.220
Groups 14.740 3 4.913 1.516 0.220
Explained 26.483 5 5.297 1.838 0.188
Residual 178. 208 535 3.240
Total 204.689 80 3.411

59 cases were processed
8 cases (11.8%) were missing.

Table 3.25

ACLTIPLE CLASSIFICATION ANALYSIS FOR PRETEST FACTUALITY,
SURPRISE VALUE, AND INSIGHTTULNESS OF IDEAS

Adjusted for

Grand meap = .70
Adjusted for independents

* Cnadjusted independents + covariates
Variable + catagory N Dev'n Eta Dev'a Seta Dev'n Beta
Groups
Aristotle 13 0.80 0.78
Burke 13 -0.37 -0.24
Tagmemic 14 -0.42 -0.28
Coatrol 14 -0.20 -0.43
0.28 0.27
Multiple R squared .29
Multiple R . 380
’
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reported a significant difference among the groups
(F=13.148, p=.000; see Table 3.26) with the control
group bearing the full weight of the negative deviation
{(see Table 3.27). The ranks of the groups became (1)
Aristotle, (2) tagmemics, (2) Burke, and (4) control.
Among the three heuristic groups, an analysis of
covariance on the pretest scores found no significant
difference (F=1.707; p=.192; see Table 3.28§). The
multiple classification analysis (Table 3.29) shows that
the groups became more alike after the adjusted
deviation calculations. As was the case for the
guantitative evaluation, an analysis of covariance found
that the heuristic treatments made the groups'
differences even less significant (F=.993, p=.378; see
Table 3.30). The multiple classification analysis
Table 3.31) indicated that the Burke treatment tended
to decrease slightly while the tagmemic treatment
increased that group's insightfulness; the Aristotle
treatment comparatively r2mained more "insightful."
Still, whet must be emphasized is that the CAl-invention

treatments made the groups more alike.
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Table 3.26
ANALYSIS OF COVARIANCE FOR POSTTEST FACTUALITY, SURPRISE
VALUE, AND INSIGHTFULNESS OF IDEAS
Sum of Mean Signif.
Source of variation Squares df Square of F
Covariates 3.239 2 2.620 0.%67 0.370
SATY 0.331 1 0.331 0.072 0.790
ECT 1.594 1 1.594 0.345 0.359
Main effects 182.083 3 60.8694 13.148 0.000
Groups 182.083 3 60.694 13.148 0.000
Explained 187.322 3 37.464 8.116 0.000
Residual 253.891 55 4.616
Total 441.213 60 7.354
69 cases were processed.
8 cagses (11.6%) were missing.
Table 3.27

SULTIPLE CLASSIFICATION ANALYSIS FOR POSTTEST FACTUALITY,

SURPRISE VALUE, AND INSIGHTFULNESS OF IDEAS

Grand mean = 3. 48
Adjusted for
Unadjusted iandependents

Variable + category N Dev'n Eta Dev'a Beta
Groups
Aristotle 1 1.69
Burke 15 0.26
Tagmemic 14 0.31
Control 14 -2.76
0.80

Multiple R squared
Multiple R

Adjusted for
independents
+ covariates
Dev'n Beta

1.63
0.47
0.54
~3.13

0.66

. 428

.652
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Table 3.28
ANALYSIS OF COVARIANCE FOR PRETEST FACTUALITY, SURPRISE VALUE,
AND INSIGHTFULNESS AMNONG THREE EXPERIMENTAL GROUPS
Sum o? Mean Signit

Source of variation Squares d¢ Square F of F
Covariates 19. 495 1 19.495 8.171 0.017

SATV 19. 498 1 19. 495 8.171 0.017
Main effects 10.784 2 3.392 1.707 0.192

Groups 10.784 2 5.392 1.707 0.192
Explained 30.279 3 10.093 3.195% 0.032
Residual 148. 466 47 3.159
Total 178. 748 50 3.57%
Covariate Raw regression coeffic:ent
SaTvY

33 cases were processed.

2 cases (3.8%) were missing.

Table 3.29

MULTIPLE CLASSIFICATION ANALYSIS FOR PRETEST FACTUALITY., SURPRISE
VALUE. AND INSIGHTTULNESS JAMONG THREE EXPERIMENTAL GROUPS

Grand mean = 3 34

“ariable + category

Groups
Aristotle
Burke
Tagmemic

Multiple 3 squared
Multiple R

Unadjusted
Dev'n Eta

0.68
-0.20
-0.64

Adjusted for
independents
Dev'n Beta

Adjusted Ior
independents
« covariates
Dev'a Seta

0.57

-0.14

-0.36
0.28
. 169
. 412
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ANALYSIS OF COVARIANCE FOR POSTTEST FACTUALITY, SURPRISE VALUE,
AND INSIGHTFULNESS AKONG THREE EXPERIMENTAL GROUPS

Source of variation

Covariates
SATV

Main effects
Groups

Explained

Residual

Total

Covariate

SATV

83 cases
2 cases

Sum ot
Squares

18.987
18.987

10.770
10.770

29.787

254.988
284.745

df

47
50

Raw regression coefficieat

0.008

were processed.
(3.8%) were missiag.

Mean
Square F
18.987 3.300
18.987 3.300
5.385 0.993
5.385 0.993
9.919 1.828
35.425
5.695

Stgnit.
of F

0.088
0.068

0.378
0.378

0.135

Table 3.31

JCLTIPLE CLASSIFICATION ANALYSIS FCOR POSTTEST FACTUALITY, SURPRISE
VALCE, AND INSIGHTFULNESS AMONG THREE EXPERIMENTAL GROUPS

Grand aean =

Variable + category N

9.49

Sroups
Aristotle 19
Burke 17
Tagmenmic 15

Yuitiple R squared

Yultiple R

Unadjusted
Dev'na Eta

0.72
-0.43
-0.42

0.23

Adjusted for
inadependents
Dev'n Beta

Adjusted Zfor
independents
- covariates
Dev'n Beta

3.60
-0.38
-0.34

0.20

L1035

.323
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Comprehensiveness. The analysis of covariance

on the pretest evaluation for "comprehensiveness"™ found
no statistically significant difference among the four
groups (F=1.681, p=.182; see Table 3.32). The relative
"comprehensive" performances (Table 3.33) found the
groups ranked (1) Aristotle, (2) control, (3) Burke, and
(4) tagmemics. The results of the posttest €found a
significant difference among the four groups (F=7.563,
p=.000; see Table 3.34). The most comprehensive group
was the Aristotle group; also, the control group, after
the adjusted deviation, bore the entire negative
deviation (see Table 3.35).

One of the most interesting results in this
study was discovered when an analysis of covariance
founa a significant difference on the pretest
"comprehensiveness" among the three expe:rimental groups
(F=3.613, p=.035; see Table 3.36). The multiple
classification analysis (Table 3.37) illustrated that
the tagmemic pretest's adjusted deviation (-1.04) was
rthe major reas.n for this significant difference. The
posttest analysis of covariance found no statistically
significant difference among the groups (F=]1,334,

p=.273; see Table 3.38). Again, the multiple
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Table 3.32
ANALYSIS OF COVARIANCE FOR PRETEST COMPREHENSIVENESS OF IDEAS
Sum of Mean Signig.
Source of variation Squares d2 Square F of F
Covariates 15.288 2 7.644 1.878 0.163
SATY 1.138 1 1.138 0.279 0.600
ECT 4.248 1 4.345% 1.068 0.306
Main effects 20.526 3 6.842 1.681 0.182
Groups 20.526 3 8.842 1.681 0.182
Explained 35.3814 5 7.163 1. 760 0.137
Residual 223.858 35 4.070
Total 259.672 60 4.328

59 cases were processed,
8 cases (11.6%) were missiag.

Table 3.33

MULTIPLE CLASSIFICATION ANALYSIS FOR PRETEST
COMPREHENSIVENESS OF IDEAS

Grand mean = 5.15 Adjusted Zfor
Adjusted for independents

Cnadjusted independents + covariates

“ariable + category N Dev'n Eta Dev'n Beta Dev'n Beta
Groups
Aristotle 18 0.80 0.78
Burke 15 -0.21 -0.09
Tagmemic 14 -1.00 -0.87
Control 14 0.21 0.00
0.32 0.28
Multiple R squared .138
Multiple R .371
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ANALYSIS OF COVARIANCE FOR POSTTEST COMPREHENSIVENESS OF IDEAS

Sum of Mean
Source of variation Squares [+ 34 Square F
Covariates 9.944 2 4.972 0.832
SATV 0.361 1 0.381 0.060
ECT 7.309 1 7.309 1.223
Yain effects 135.632 3 45.211 7.383
Groups 135.832 3 45.211 7.363
Explained 145.378 3 29.115 4.870
Residual 328.788 35 5.978
Total 474.361 60 7.906

69 cases were processed,
8 cases (11.6%) were missing.

Signif.
of F

.441
. 807
274

. 000
. 000

o oo QOO

.001

Table 3.3

MULTIPLE CLASSIFICATION ANALYSIS FOR POSTTEST
COMPREHENSIVENESS OF IDEAS

Grand mean = g, 15
Adjusted for
Cnadjusted independents

7ariable + category 3 Dev'n Eta Dev'a Beta
Groupsa
Aristotle 18 1.72
Burke 15 0.04
Tagmemic 14 -0.09
Control 14 -2.16
0.30

Multiple R squared
Multiple R

Adjusted for
independents
+ covariates
Dev'a Seta

1.88
0.23
0.12
-2.52

0.354

.307

334




133

Tahle 3.236
ANALYSIS OF COVARIANCE FOR PRETEST COMPREHENSIVENESS OF IDEAS
AMONG THREE EXPERILENTAL GROUPS
Sum of Mean Signit
Source of variation Squares df Square F of F
Covariates 16.551 1 16 .3551 1.424 0.041
SATY 16.551 1l 16.381 1.424 0.041
Main effects 27.038 2 13.517 3.813 0.038
Groups 27.038 2 13.517 3.813 0.03%
Explained 43.388 3 14.328 3.884 0.015
Residuai 173.827 47 3. 741
Total 219.412 30 4.388
Zovariate Raw regression coefficient
SATY 0.008
33 cases were processed.
2 cases (1.3%) were missing.
Table 3.237

MCLTIPLZ CLASSIFICATION ANALYSIS FOR PRETEST COMPREHENSIVENESS

OP IDEAS AMONG THREE EZXPERIUENTAL GROUPS

Grand osan = 3,18
“nadjusted

“ariable + category R Dev'n Eta
aroups

Aristotle .9 Q 38

Burke 17 0.00

Tagmemic 13 -1.11

Q.

Yultiple R squared

Multiple R

Adjusted for
Ladependents
Dev'n

Beta

Adjusted for
independents
« covariates

Jev' Beta

Q.78

J.08

-1.04
Q.38
. 199
. 446




134
Table 3. 38
ANALYSIS OF COVARIANCE FOR POSTTEST COMPREHENSIVENESS OF IDEAS
AMONG THREE EXPERIMENTAL GROUPS
Sum of Mean Sigo1¢
Source of variation Squares 34 Square F of ¥
Covariates 21.981 1 21.981 3.207 0.080
SATVY 21.981 1 21.9%1 3.207 0.280
dain effects 18.267 2 9.134 1.334 2.273
Groups 18.2¢7 2 3.134 1.334 2.273
Explained 40.219 3 13. 406 1.999 0.:133
Residual 321. 703 47 8.348
Total 38l.922 20 7.238
Covary o Raw regression coefficient
3ATV 0.009
53 cases were processed.
2 cases (3.8%) were missing.
Table 3.39

MULTIPLE CLASSIFICATION ANALYSIS FOR POSTTEST COUPREHENSIVENESS
OF IDEAS AMONG THREE EXPERIMENTAL GROUPS

Grand mean = 3 04

Adjusted for

Ad;usted for
tadependents

Unadjusted 1ndependents ~ covariates
Yariable + category K| Dev'na Eta Dev'n Beta Jev 1 3eta
Jroups

Aristotle i9 2.31 3.79
Burke Prg «J.51 -J. 48
Tagmemic 13 -0.57 -0.49

0.28 J 23

quitiple R squared cas

Mqultiple R . 333
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classification analysis in Table 3.39 confirmed that the
experimental differences were decreasing.

Intellectual Processing. Regarding the evidence

of intellectual processing 1n the pretest performances
among the four groups, an analysis of covariance €£found
no significant difference (F=1.663, p=.186; see Table

3.40). The multiple classification analysis (Table

3.41) illustrated the respective rankings:
{l) Aristotle, (2) control, (3) Burke, and
(4) tagmemics. The posttest results showec a

significant difference among the four groups (F=13,332,
p=.J00; see Table 3.42). Interestingly, the multiple
classification analvsis showed a distinct improvement in
the tagmemic treatment and, again, another adjusted
Jeviation which favorad all of the experimental groups
n7er tne control group (see Table 3.43).

The results of an analysis of <covariance among
"he three cxperimental g3roups pretest performance wer=
statistically significant (F=3,451, p=.0dl;: see Tabl=
5.44); tre muitiple classification analysis (Table 3.4%
1llustrated the tagmemic 3Jrcup fared poor iy n
comparison to the scores of the otner two groups. In

th2 posttast, however, an analysis of covariance could
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Table 3.40
ANALYSIS OF COVARIANCE FOR PRETEST EVIDENCE OF
INTELLECTUAL PROCESSING
Sum of Mean Sigatf
Source of variation Squares d¢ Square F of r
Covariates 2%.398 2 12.699 $.293 0.0208
SATV 13.588 1 13.588 3.864 0. 021
ECT 0.008 1 0.008 0.003 0 934
Ma13 effects 11.966 3 3.989 1.683 0.186
Groups 11.968 3 3.389 1.863 0.188
Explained 37. 384 s 7.473 3.118 0.013
Residual 131.948 55 2.399
Total 169 .311 50 2.822
39 cases were processed.
3 cases |. g%) were missing.
Table 3.41

MULTIPLE CLASSIFICATION ANALYSIS FOR PRETEST EVIDENCE
JF INTELLECTUAL PROCESSING

irand mean = 3 2%

7ariable + :ategory

Iroups
Aristot.e
Jurke
Tagmenic
Zontrol

Mui.t:ple R squared
Mu.=ip.e R

i8
4
4

Unadjusted

Dev'n Eta
0.59
-J.11
-0.89
0.25

.33

Adjusted for
independen:s
Beta

Dev'a

Adjusted for

independents

+ covariates

Dev'a Beta
0.32
Q.23
-0.73
0.03

9.27

. 221

470

S
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Table 3.42
ANALYSIS OF COVARIANCE FOR POSTTEST EVIDENCE
OF INTELLECTUAL PROCESSING
Sum of Mean Signit
Source of variatioan Squares at Square F of F
Covariates 5.924 2 2.9862 0 708 0.497
SaTv 0.087 1 0.067 0.016 0.399
ECT 2.643 L 2 643 0.832 2.430
Mai10 effects 187. 310 3 58 770 13 332 J.000
Groups 167.310 3 55.770 13.332 Q0.000
Expiained 173.234 5 34.647 8.282 3.100
Residual 230.078 35 ¢.183
Total 403. 311 80 6.722
39 cases were processed
3 cases ‘) 3%) were missing.
Table 3. 43

SULTIPLE CLASSIFICATION ANALYSIS POR POSTTEST

EVIDENCE OF

INTELLZCTUAL PROCESSING

3rand meap = 3.7%

Jariabie - category

aroups
Aristotlie
Burke
Tagmemic
Zoatro.

Nulziple R squared
Yuitiple R

.8
-]
i

“nadjusted
Dev'a Eta
1.52
-3.09
3.7
-3.61
0.80

Adjusted for
independents
Beta

Dev'a

Adjusted for
independents
¢ covariates
Dev'no Beza

.46
0.2
J.38
-2.39

1.686

430

338
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Table 3.44
ANALYSIS OF COVARIANCE FOR PRETZST EVIDENCE OF INTELLECTUAL
PROCESSING AMONG THREE EXPERIMENTAL GROUPS
Sum of Mewnn Signit
Source of variation Squares - 34 3quare F of F
Covariates 28.900 1 26.900 10 742 0.002
SATY 26.900 1 26 900 10 742 3 002
‘fain effects 17.08% 2 8.343 3.311 0.%41
Sroups 17.088 2 3.543 3.411 7.041
Expliaiged 43.983% 3 14.662 5.883 0.J02
Regiduai 17.701 a7 2.504
Total 181.386 50 3.234
Tovariate Raw regression coe?f’1icient
SATV 0.010
53 cases were processed.
2 cases (3.8%) were missiag.
Table 3.48

WOLTIPLE CLASSIFICATION ANALYSIS FOR PRETEST EVIDENCE OF

INTELLECTUAL PROCESSING AMONG THREE

EXPERIMENTAL GROUPS

Srand oean ~» 5.25

Variab.e + category by
aroups
Aristotle 9
Burke 7
Tagmemic 15

‘dulziple R squared
Yultiple R

Unad)justed
Jev'n Eta

.64

J..6

-0.99
0.38

Adjusted for
independents
Dev'n Beta

Adjusted for
1adependents
- covariates
Jev'n Seta

J.30
2.23
-0.89

2.33

.272

.322
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find no statistically significant difference among the
groups (F=.941, p=.397; see Table 3.46), The Burke
group declined though and the tagmemic group improved,
so much so that their respective pretest positions were
reversed (see Table 3.47). This particular finding will
be explored in greater detail in the following chapter.

Holistic Evaluation of Quality. The general

patterns already established were verified 1in the
statistical analyses for ‘"overall quality” of these
lists of ideas: a significant posttest difference among
the four groups and a gravitational tendency 2among the
three experimental groups to reconcile statistical
differences on the dependent posttest variable.
Specifically, an analysis of covariance showed
no difference among the four groups on the overall
quality of their pretest (F=1.241, p=.304; see Table
3.48). The multiple <classification analysis (Table
1.49) revealed no surprises: the rankings being
Aristotle, control, Burke, and tagmemics. The results
of the posttest showed a significant difference zmong
the four groups (F=10.658, ©p=.000; see Table 3.30).
Like the other gqualitative multiple classification

analyses, this multiple classification analysis (Table
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Table 3.46
ANALYSIS OF COVARIANCE FOR POSTTEST EVIDENCE OF INTELLECTCAL
PROCESSING AMONG TBREE EXPERIMENTAL GROUPS
Sum o? Mean Signif.
Source of variatioan Squares dr Square F of ¥
Covariates 22.132 1 22.132 4.122 0.048
SATY 22.132 1 22.132 4.122 0.048
Yain effects 10.107 2 3.053 0.941 0.397
Groups 10.107 2 5.083 0.941 0.397
Explained 32.239 3 10. 746 2.001 0.127
Residual 232.388 47 3.370
Total 284.627 30 5.693
Covariate Raw regression coefficient
SATV 0.009
353 cases were processed.
2 cases (3.8%) were missing.
Table 3.47

MULTIPLE CLASSIFICATION ANALYSIS FOR POSTTEST EVIDENCE O
INTELLECTUAL PROCESSING AMONG THREE EXPERILENTAL GROUPS

Adjusted Ior
Ad;usted Ior independents
CTnadjusted 1adependents + Zovar:ates

Sraocod msan = 3.78

Vartable + category Ki Dev n Eta Jev'a Beta Dev’'a Beta
5sroups

Aristotle 19 0.58 0. 45
Burke w7 -0.87 -0.860
Tagmemic 5 0.02 0.11

0.22 0.:9

dultiple R squared L3232

. 337

Mulziple R
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Table 3.48
ANALYSIS OF COVARIANCE FOR PRETEST OVERALL QUALITY QF IDEAS
Sum of Mean Signizg.
Source of variation Squares df Square F ot F
Covariates 15.060 2 7.330 2.414 0.099
SATY 4.017 1 4.017 1.288 0.261
z=CT 1.277 1 1.277 0.409 0.525
Main effects 11.616 3 3.872 1.241 0.304
Groups 11.6186 3 3.872 1.241 0.304
Explained 26.676 5 5.335 1.710 0.148
Residual 171.353 35 3.119
Total 198,230 60 3.304
89 cases were processed.
8 cases (11.6%) were missing.
Table 3.49

JULTIPLE CLASSIFICATION ANALYSIS FOR

QUALITY CF IDEAS

PRETEST OVERALL

Grand mean = 4,79

Variable + category

Groups
Aristctle
Surke
Tagmemic
Coantrol

Multiple R squared
Yulziple R

18
14
14

Unadjusted
Dev'n Eta
0.71
~0.39
~0.57
0.07

0.28

Adjusted for
independents

Dev'n

Beta

Adjusted Zor
independents
+ covariates

Dev'n

0.66
-0.26
-0.43
-0.14

Seta

. 135
. 367
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3.51) saw the total burden of the adjusted negative
deviation fall into the control group's domain.

Among the three exper imental groups, the
analysis of <covariance on the pretest measure for
overall quality reported no significant difference
(F=2,110, p=.133; see Table 3.52), and the multiple
classificaticn analysis (Table 3.53) echoed the previous
pretest rankings: Aristotle, Burke, and tagmemics. The
analysis of covariance on the posttest revealed even
less significant differences among the three groups
(F=1.426, p=.251; see Table 3.54). Also, the multiple
classification analysis (Table 3.55) again ravealed the
tendency for the Burke group to decline and the tagmemic

r

O

[¥e]

up to improve while the Aristotle group remained

steadily at the top.

Results of Hypothesis Nine--Composition Plan Quality

None of thne statistical tests comparing the
guality of the composition plans among the four groups
was statisticall significant. The general pattern
revealed that the Aristotle group ranked first, the
control group rankad second; the tagmemic gJroup ranked
third, and the Burke group ranked fourth, though some

iaterasting rank switching occastionally occurregd.
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Table 3.50
ANALYSIS OF COVARIANCE FOR POSTTEST OVERALL QUALITY OF IDEAS
Sum of Mean Signif.
Source of variation Squares df Square F cf F
Covariates 8.746 2 4.373 0.831 0.433
SATV 0.163 1 0.183 0.032 0.859
ECT 3.642 1 3.642 0.708 0.404
Yaio effects 164. 352 3 54.784 10.658 0.000
Groups 164.352 3 54.784 10.658 0.000
Explained 173.098 5 34.620 6.735 0.000
Residual 282. 705 55 5.140
Total 455.803 60 7.397
69 cases were processed,
8 cases (11.6%) were missibg.
Table 3.51

MULTIPLE CLASSIFICATION ANALYSIS FOR POSTTEST
OVERALL QUALITY OF IDEAS

Grand mean = 3 og

Variable + category

Groups
Aristotle
Burke
Tagmemic
Control

Multiple R squared
Muitiple R

18
15
14
i4

Cnadjusted
Dev'n Eta

1.74
-0.20
0.45
-2.48

Adjusted for
independents
Dev'a Beta

Adjusted for
independents
+ covariates
Dev'a Beta

1.68
0.02
.69
-2.87

G.61

380

616

R :-“thm;,mc.:ﬂ‘(mam [ "W
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Table 3.52
ANALYSIS OF COVARIANCE FOR PRETEST OVERALL QUALITY OF IDEAS
AMONG THREE EXPERIMENTAL GROUPS
Sum of Mean Signi?f.
Source of variation Squares de Square F of F
Covariates 22.497 1 22.497 8.338 0.0086
SATV 22.497 1 22.497 8.338 0.006
Main effects 11.390 2 5.69% 2.110 0.133
Groups 11.390 2 5.69% 2.110 0.133
Explained 33.887 3 11.296 4.188 0.010
Residual 126.858 47 2.699
Total 160. 745 50 3.215
Covariate Raw regression coefficient
SATV 0.008
33 cases were processed.

2 cagses (3.8%) were missing.

Table 3.53

MCLTIPLE CLASSIFICATION ANALYSIS FOR PRETEST OVERALL QUALITY
OF IDEAS AMONG THREE EXPERIMENTAL GROUPS

Grand mean =

4.84

Variable « category

Groups

Aristotle

Burke

Tagmenic

Multiple R sgquared

Multiple R

19
17
15

Unadjusted
Dev'n Eta

0.68
~0.14
-0.71

0.32

Adjusted for
independents
Dev'n Beta

Adjusted Zor
indepeandents
+ covariates
Dev'n Beta

0.38

-0.08

-0.62
0.27
L2311
. 459
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Table 3.54
ANALYSIS OF COVARIANCE FOR POSTTEST OVERALL QUALITY OF IDEAS
AMONG THREE EXPERIMENTAL GROUPS
Sum of Mean Signif.
Source of variation Squares df Square F of F
Covariates 21.591 1 21.591 3.281 0.076
SATV 21.591 1 21.591 3.281 0.076
dain effects 18. 764 2 9.382 1.426 0.251
Groups 18.764 2 9.382 1.426 0.251
Explained 40. 356 3 13.432 2.044 0.121
Residual 309.330 47 6.581
Total 349.686 50 6.994
Covariate Raw regression coefficieat
SaTvV 0.009

53 cases were processed.
2 cases (3.8%) were missing.

Table 3.53

MULTIPLE CLASSIFICATION ANALYSIS FOR POSTTEST OVERALL QUALITY

OF IDEAS AMONG THREE EXPERIMENTAL GROUPS

Grand mean =

Adjusted for

Adjusted for
independents

Unadjusted independents + covariates
7ariabie + category ki Dev'n Eta Dev'n Beta Dev'a Seta
Groups

Aristotle 19 0.85 0.73
Burke 17 ~0.78 -0.73
Tagmemic 15 ~0.19 -0.10
0.27 0.23
Multiple R squared L1218
Muitiple R . 340
™ oy Ol CAERL. it i AT ] -
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Consequently, the gains experienced by the three
heuristic groups in gquantity and quality of "raw
material"” did not significantly carry over to the
"arrangement" phase of the prewriting process.

Insightfulness. Table 3.56 shows that there was

no significant difference among the four groups'
composition plans, the criteria being the plans'
"insightfulness" (F=.846, p=.474). The multiple
classification analysis, however, illustrated that there
was a tendency for the plans of the Aristotle and the
tagmemic group to be more “factual" and "insightful"
(see Table 3.57). Also, there was almost no difference
between the adjusted deviations between the Burke group
and the control group.

Comprehensiveness. The results of an analysis

of covariance on the "comprehensiveness of the
composition plan" found no statistically significant
difference among the groups (F=1.800, p=.156; see Table
3.58). Table 3.39 shows the respective rankings
ovcained from the multiple <classification analysis;
intzrestingly, the performance of the control group was
judged higher than both the Burke and the tagmemic

groups--heuristics known for their compreshensivaness.
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Table 3 56
ANALYSIS OF COVARIANCE FOR INSIGHTFULNESS OF COMPOSITION PLAN
Sum of Mean Sigmi?.
Source of variation Squares [+ $4 Square F of F
Covariates 5.409 1 3. 409 0.918 0.342
SaATV 5. 409 1 5.409 0.918 0.342
‘Yaia effects 14.93%8 3 4.9886 0.848 0.474
Groups 14.988 3 4.986 0.846 0.474
Explained 20.387 4 5.082 0. 884 0.491
Residual 365. 304 82 5.802
Total 385.872 56 3. 344
' Covariate Raw regression coefficient
SATV 0.004
89 cases were processed.
2 cases (2.3%) were missing.
Table 3.37
YULTIPLE CLASSIFICATION ANALYSIS FOR INSIGATFULJESS
QF COMPOSITION PLAN
3raod oeap = 5,37 Adjusted for
Adjusted for independents
N Unadjusted independents « covariates
7ariable + category K] Dev'n Eta Dev'n Beta Dev'na Seta
Groups
Aristotle i 0.37 0.34
Burke 17 -0.53 -0.50
Tagmemic 15 0.29 0.36
Control 18 -0.37 -0.45
0.20 0.20
Multiple R squared .083
Multiple R .230
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Perhaps "invention" comprehensiveness differs more than
many of us believe from "arrangement” comprehensiveness,
but more of this in the next chapter.

Maturity. As reported on Table 3.60, there was
no significant difference among the four jroups with
respect to the maturity of their composition plans
(F=.822, p=.487). Table 3.6l reports the results of the
multiple classification analysis in which the unadjusted
deviation shows that the Aristotle group was entirely
responsible for the positive deviation. As previously
menticned, however, the judges' lowest interrater
reliability occurred in this category.

Suitable Arrangement. The results of an

anzlysis of covariance here were ©probably the most
surprising, though there was no statistically
significant difference among the groups (F=2,354,
p=.08l; see Table 3.62). The control group, 3s reported
in the multiple classification analysis on Table 3.63,
ranked first, well above, but not statistically far
enough above, the experimental groups. This finding
anticipates one of the dangers of stimulating invention
in the freshman setting--"rh=2torical overload." This was
the single category in which the control group's rank

cettered the performances of the experimental grcups.
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Table 3.38
ANALYSIS OF COVARIANCE FOR COMPREHENSIVENESS OF COMPOSITION PLAN
Sum of Mean Signi?f.

Source of variation Squares df Square F ot F
Covariates 9.384 1 9. 354 1. 462 0.231

SATY 9.3584 i 9. 384 1.462 0. .231
Hain effects 34.584 3 11.518 i.800 0.156

Groups 34.584 3 11.518 1. 800 0.156
Explained 43.908 4 10.977 1.716 0 138
Residual 396.63%9 82 8.398
Total 440.567 86 5.878
Covariate Raw regression coef?icient
SATV 0.008

59 cases were processed.

2 cases (2.9%) were missing.

Tanle 3.33

MULTIPLE CLASSIFICATION ANALYSIS FOR COMPREHENSIVENESS
OF COMPOSITION PLAN

Grand mean * g 33

var:able « category

iroups
Aristotle
3urke
Tagmemic
control

Multiple R squared
ultiple R

Adjusted for

Adjusted for independents

"nad)usted 1adependents « ovariates
Beta

0 v'a Eta Dev 2 Beta Dev ' a

1 1.23 1.00

17 -J.96 -0.91

15 -3. 42 -0.36

16 .20 0.12
J.30

. 190
318
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Table 3.60
ANALYSIS OF COVARIANCE FOR MATURITY OF COMPOSITION PLAN
Sum of Mean Signs?
Source of variat:ion Squares [ §4 Square F of F
Covariates 9. 148 1 9. 148 1.704 0.197
SATV 9.148 1 9.146 1.704 0.197
daia effects 13.232 3 4.411 0.822 0.487
Groups 13.232 3 4.411 0.822 0.487
Explained 22.378 1 5.594 1.042 0.393
Residual 332.786 82 5.368
Total 355. 184 86 5.381
Zovariate daw regression coefficient
SATV 0.008
39 cases were processed.
2 cases (2.9%) were missiag.
Table 3.61

JULTIPLE CLASSIFICATION ANALYSIS

FOR MATURITY OF COMPOSITION PLAN

Jraad oeas = 5 27

Varitable +« :ategory

iroups
Aristotle
Burxe
Tagmemic
Control

Yulitiple R squared
Yultiple R

19
17

i8

Cnadjusted
Dev n Eta
J.38
-0.30
-J.00
-3.27

.20

Adjusted ZIor
Adjusted for independents
1ndependents « ovariates
Cev'n Beta Jev 1 Sera

0 64

0. 44

0.08

-0.38
0.13
.083
251
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Table 23.62
ANALYSIS OF COVARIANCE FOR SUITABLE ARRANGEMENT
QP COMPOSITION PLAN
Sum of Mean Signi?t.
Source of variation Squares [+34 Square F of F
Covariates 7.701 1 7.701 1.138 0.290
SATY 7.701 1 7.701 1,138 0.290
Main eflec:s 47.797 3 15.932 2. 354 0.081
Groups 47.797 3 15.932 2.354 0.081
Explained 35.498 4 13.875 2.050 0.098
Residual 419 .698 62 6.769
Total 475.194 88 7.200
Covariate Raw regress:on coefficient
SaTv 0.004
33 cases wers processed.
2 cases (2.9%) were missiag.
Table 3.83

NULTIPLE CLASSIFICATION ANALYSIS FOR SUITABLE ARRANGEMENT
OF COMPOSITION PLAN

Srand mean = g 1

Variable + category

aroups
Aristotle
Surke
Tagmemic
Control

Mulitiple R squared
Multiple R

17
15
16

Unadjusted
Dev'n ca
0.41
-1.18
-0.30
1.21
0.34

Adjusted for
1adependents
Dev'a Beta

Adjusted for
independents
+ covariates
Dev’'a Beta

0.39
-1.13
-0.46
1.16
0.32
. 342

e —— e




Helpfulness. Table 3.64 reports the results .of
the analysis of covariance for "helpfulness” in which,

again, there were no significant differences among the

four groups (F=1.962, p=.129). The multiple
classification analysis (Table 3.65) reported the
following rankings: (1) Aristotle, (2) control,

(3) tagmemics, and (4) Burke.

Overall Impression. There was not a

statistically significant difference among the groups
with respect to the judges' overall qualitative
impressions of the composition plans (F=1.215, p=.312;
see Table 3.66). Table 3.87 reportad that the
ccmposition plans written by the Aristotle group were
slightly better than the control group's, but the
composition plans written by the control group were
slightly better than those written by the tagmemic group
and the Burke group--though no differences which could
not have been accountad for by <chance about thirty

percent of the time.
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Table 3.64
ANALYSIS OF COVARIANCE FOR HELPFULNESS OF COMPOSITION PLAN
Sum of Mean Signif

Source of variation Squares 34 Square F of F
Covariates 0.596 1 0.396 0.108 0. 746

SATV 0.596 1 0.596 0.108 0.746
Main effects 33.234 3 11.078 1.962 Q.129

Groups 33.234 2 11.078 1.962 0.129
Explained 33.830 4 8.458 1.498 0.214
Res:dual 350.080 62 5.646
Total 383.910 66 5.817
Covariate Raw regression coefficient
SATV 0.001

59 cases were processed.
2 cases (2.9%) were missing.

Table 3.65

JULTIPLE CLASSIFICATION ANALYSIS rOR HELPFULNESS
OF COUMPQSITION PLAN

Grand Dean = 5§, 39
Adjusted for
Unadjusted independents

Variable + category ki Dev'n Eta Dev'n Seta
Groups
Aristotle 19 0.93
Burke 7 -0.92
Tagmemic 13 -0.39
Control 16 0.24
0.30

Multiple R squared
Multiple R

Adjusted for
independents
+ covariates
Dev'n Beta

0.93
-0.92
-0.39
0.24

Q.20

.J88

.297
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Table 3.66
ANALYSIS OF COVARIANCE FCOR OVERALL IUPRESSION
OF COMPOSITION PLAN
Sum of Mean Signis.
Source of variation Squares df Square F ot F
Covariates 4.312 I 4.312 9.741 7.393
SATY 4.312 1 4..°2 0.741 0.393
Main effects 21.218 3 7.073 1.218 0.312
Groups 21.218 3 7.073 1.218 0.312
txplained 25.530 4 6.383 1.097 0.366
Residual 360.888 52 5.821
Total 386.418 66 5.885
Covariate Raw regression coefficient
SATY 0.003
69 cases were processed.
2 cases (2.9%) were missing.
Table 3.867

WULTIPLE CLASSIFICATION ANALYSIS FOR OVERALL IMPRESSION
OF COMPOSITION PLAN

Grand mean = g, 31 Adjusted for

Adjusted for

1ndependents

Unadjusted independents -~ covariates
Variable + category ki Dev'n Eta Dev'n Beta Dev'n Seta
aroups

Aristotle L 0.74 0.72
Burke n -0.34 -0.81
Tagmemic 15 -0.18 -0.14
Control 18 0.19 0.14

.25 2.24

Yultiple R squared pL-1:

Multiple R 257
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Results of Hypothesis Ten--Significant Correlations The

Pearson product-moment correlation coefficient test was
run to determine whether there were significant
relationships between dependent measures. For the most
part, positive correlations were found crossing the SAT
verbal score, the previous semester's English grade, and
the student's high school rank with the Qquantitative
results, the insightfulness findings, and the overall
guality results. These positive correlations were not
statistically significant; Appendix G presents the data
chart. The ECT score, however, accounted for some
interesting n=2gative correlations, one of which was
statistically significant. More specifically, the ECT
scors was negatively correlated with the pretest and

postt2st scores on

by

"insightfulness," the posttest score
on the overall quality of the ideas, and significantl;/
(8=.022) negatively <correlated with the quantitative

posttest,
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Summary of Results by Hypothesis

Hl: The students who inquired into their
research paper topics at the computer terminal reported
that the experience was fruitful. A majority reported
that generally nore students need help prewriting.
There was also strong agreement that these CAI units
made them think and that heuristic strategies can be
applied to a number of topics. The participants--both
students and teachers--felt that CAI invention
supplemented and often stimulated the prewriting
process.

H2: The CAI modules worked, and the students
worked at them. Only one student out of fifty~three did
not complete the thirty~minute posttest. These findings
wer2 much higher than predicted. The lack of "content"”
information did not stop the students from continuing an
exploration of their various topics. That the CAI units
handlzd so many topics without boring the students will
be 2 definite pedagogical advantage.

H3: The CAI modules were quite good at
eliciting an answer to the first presentation of any
guestion regardless of the heuristic method. A
significant difference was found concerning how well the
students elaborated on their first respvonse: the Burke

method being *the least likely to sustain the inquiry.

——— e e —
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The possible heuristic implications will be discussed in
the following chapter.

H4: Individual guantitative gains were made in
all experimental groups; the individuals in the control
group experienced an overall decrease in the number of
ideas. The CAI modules effectively encourage quantity.

The rrend analysis favors the Burke pentad for sheer

guantity of information. The student readily identified

ot

ne2 3ct, scene, agent, agency, and purpose of their

w
4]
i

3eCts. These modules <certainly stimulated the

~€fizi2ncy of the gathering process, much more so than

“-ierrnts  in the control group could stimulate their own

4Z: ndividual gqualitative gains were made in

>.ps, although the cecntrol group only reached

- - zi1n:fi7ance in the "insightfulness"
Ll e mecre time for invention does
. 3:Ce %3 2I %ne gquality of the ideas. The
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H6: All of the students internalized the
heuristic well-enough to be able to write a list of that
strategy's gquestions. No statistical difference was
found among the experimental groups. In the next
chapter, this finding will be elaborated on. Basically,
the test for internalization is limited for it could not
tell whether the student was now using the heuristic or
merely remembering and applying the heuristic for this
particular assignment.

H7: As far as quantitative differences among
the four groups were concerned, they all favored the
experimental groups. No statistically significant
differences were noted among the three experimental
groups; in fact, the CAI treatment actually made these
groups more alike.

H8: The qualitative differences also favored
thé exper imental groups in the areas of (1) factuality,
surprise value, 1insightfulness, (2) comprehensiveness,
(3) evidence of intellectual processing, and (4) overall
impression. Among the experimental groups, they became
more alike. Instead of differences, we found a

heuristic convergence at work.

B 3 IO A r
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39: None of the statistical procedures
comparing the quality of the composition plans among the
four groups was statistically significant. There was
little carry-over to the "arrangement" phase in terms of
the qualitative gains accumulated by the experimental
groups in the treatment.

H10: No significant correlations were
discovered, except for an intriguing negative

correlation between ECT and posttest quantity of ideas.




CHAPTER 4

Conclusions, Recommencations, and Implications

Writers commonly have rituals for beginning
which stimulate thinking, order memory, and encourage
production. The more systematic these rites of
invention are, tne more efficient the inquiry will be in
terms of the gquantity and quality of ideas. At least,
that assumption was crucial for this study, and, to a
large extent, that assumption has remained valid. In
order to simulate such a uniform, systematic inquiry, an
invention instructional system was conceived, dcesigned,
and developed to be compatible with "state-of-the-art”
computer-assisted instruction. Stimulating invention
through computer-assisted instruction, however,
introduced a number of new "felt difficulties"--sore

160




l6l

rhetorical, some methodological, anéd some pedagogical.
This chapter contains more by way of beginnings than
conclusions, but such a position can be philosophically
advantageous, for, as Edward Ww. Said writes in

Beginnings: Intention and Method (1978), "A beginning,

therefore, 1is a problem to be studied, as well as a
position taken by any writer” (p. 13). 1In other words,
there are still problems to find and problems to solve.
Said's dichotomy for "beginnings“--problems to study and
positions taken by writers--frames the major themes in
this chapter: rhetorical problems in stimulating
invention and —rhetorical styles of writers in the
invention stage; metnodological problems evaluating
heuristic strategies in operation and descriptive
reactions to the method: and pedagogical problems in
teaching invention by CAI and the consequent rzactions
students and teachers have toward CAl-prompted
invention.

Before elaborating about these rhetorical,
methodological, and pedagogical conciusicns cr
recommending implications for further research, perhaps

it would be wise to summarize the study thus far.
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The impulse for this research was to combine the
renewed 1interest 1in teaching the first rhetorical art,
inventio--the systematic process of exploring a subject
in order to discover new insights and persuasive
arguments, or recover ideas, facts, and opinions from
memory--with the developing technology of instructional
computing.

The primary Gevelopmental findings were that CAI
which encouraged both growth in the number and the
sophistication of ideas could be programmed, that
guestioning dialogues could help students articulate,
refine, and preserve their ideas and moreover, that such
guestioning dialogues could ignore content in favor of
perspective and still help students begin writing; and
finally, that theories of creativity based on
intersecting content and perspective were programmable
today and were certain to be even more programmable 1in
the future.

More specifically, the continuing development oOf
jenerative CAI--systems which can interact responsively
and responsibly in wha: Loraine T. Sinnott (1376 calls
"less predictable modes ~f CAI, like problem solving or
computer simulations” ‘g. l)--i3 inevitatle. Although
rnese lnvention programs incorporated a l:mited semantic

inderssanding, tnhe followed 2 current Qgevejopmental
S Y

—_—— e
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trend for programs to emulate the verbal behavior of
intelligent, personal, inquisitive human tutors. The
success and perhaps innovation of these programs is that
they represent the first attempt to have an ‘“open"
instructional system--i.e., a computer-based package
which does not have an associated body of content from
which to draw appropriate answers. In this regard, the
programs differ from Goldberg's (1973) 1logic teaching,
Wittig's (1977) DIALOGUE modules, the Brown and Burton
(1975) SOPHIE tutoring in electronic troubleshooting,
and the Collins and Warnock (1974) GEO-SCHOLAR inguiries

about South American geography.

The {irst of two important research findings was
that such a systematic inquiry using either Aristotle's
twenty-eight enthymeme topoi, Kenneth Burke's
dramatistic pentad, or the tagmemic matrix of Richard
Young, Alton Becker, and Kenneth Pike made three
experimental groups more alike with respect to the
quantity and quaiity of their ideas. Additionally,
these three experimental groups differed significantly
from a control group with respect to the number of ideas
generated, the insightfulness and factuality of the
ideas, the comprehensiveness of those ideas, the

surface-cued intellectual processing evident 1in the
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sample writings, as well as the overall quality of the
inquiry.

The second important finding was that
computer-administered, posttest methodology represented
a more stringent way for controlling and perhaps later
replicating guasi-experimental research 1in rhetoric.
The most beneficial consequence of this study may be the
introduction of the «computer as a way to increase the
reliability and the validity of what researchers in the
humanities and researchers in humanities education
actually research. Admittedly, the fear and trembiing
Ellen Nold reported in 1975 still exists, but, if
empirical research in rhetoric and English education is
to gain any credibility, then the profession must have

confidence in the researcher's methodology.

Rhetorical Recommendations and Implications

First among the rhetorical recommendations, of
course, is to continue empirical investigations
regarding heuristic strategies. And not only those
popular comprenensive systems which were compared in
this research: the profession needs much more evidence
that indeed teaching invention eventually helps writers

write.

.
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The next major dilemma in invention research 1is
this one: how dces a researcher empirically compare
heuristic strategies when those strategies inherently
tend to make all groups more alike? Only once in this
research was there a significant difference among the
three experimental groups--that difference concerning
the elaboration rates or ease with which the members of
the group continued answering a question. Here, the
topoi method was the most likely to sustain an inquiry
and the Burke method was the least likely to sustain the
inquiry. What confounds this finding, however, is that
the Burke pentad stimulated more "propositions" on an
average.

The point, though, is this: as any
heuristically guided inquiry proceeds from its original

premises, the inquiry expands to comprehend more and

more reality, mere and more perspectives. This
heuristic expansion resembles the nroverbial
pebble~in-the-pond. In terms of the three heuristic

methods in this research, a Burke "act" gquickly overlaps
the dynamic, wave point of view, which in turn overlaps
considerations of time--the fifth enthymeme topic. The
ninth topic--logical division--assumes the field
perspective and a classification mode, perhaps a

classification by some criterion, e.g., "agencies."

TR VLA I TP AT LR SR N S
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Aristotle's incentives and deterrents are swift avenues
for sorting out “static" features of purpose. If a
creative, comprehensive inquiry happens, then
heuristic-combining naturally occurs. With this osmotic
tendency for one heuristic to converge and assimilate
another heuristic perspective noted, some comments about
the respective group performances can be cautiocusly
introduced.

That the Aristotle treatment fared well
throughout the study may be partially due to the nature
of the research paper assignment. The research paper
assignment given to the Burke class was this: "Your
thesis will be.that the persuasive techniques wused in
the coverage of your topic, both pro and con, are either
2thical or unethical; the support for the assertion will
come from your research on the aspect of a specific

controver .ial issue." The persuasive aim was emphasized
in the particular course from which the subjects were
selected. Neverthneless, the insights,
comprehensiveness, and intellectual processing evident

in the Aristotle group's papers must be based upon more

than the nature of the assignment.
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The enthymeme as a basis for inquiry is
amazingly strong for discovering the inherent dissonance
in a subject. <Composing the question pool for the topoi
module was relatively easy because Aristotle had
prcvided twenty-eight plus explicit predicates,
predicates which immediately interact with a body of
content.

Although the Aristotle heuristic often is
criticized for not being portable~--who c¢an name all
twenty-eight of the formal topics?--many cues or
keywords were easily remembered by the students and
easily recognized by the evaluators. The results of the
internalization exercise were consequently revealing.

Specifically, the students rcremembered many of the

keywords: opposites, consequences, causes, effects,
definitions, contradictions, connotations, special
experiences, paradoxes, better ways, parts,
wholes. . . . Also, the evaluators were able to

recognize these enthymeme-based questions with less

difficuley.
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Having over twenty-eight predicates may also be
a reason why the Aristotle treatment prompted the
highest elaboraticn rate. 3ince the CAI presentation
continually asked students to give more information,
perhaps it was casier to extend their answers to the
topics than it was to extend their answers to Burke's
five essential perspectives or to the three categories
of particle, wave, and field.

Implications derived from the empirical data of
the Burke group's performance are two-edged. The trend
showed excellent quantity increases though significantly
less elaboration and respectively lower qualitgtive
interaction. Why?

The godterm in Kenneth Burke's dramatistic
scheme is "identification." Therefore, the first task of
an inquirer using the Burke pentad is to identify the
act, scene, adent, agency, and purpose. Any complete
exploration, or as Burke writes, "any complete statement
about motives will offer some kind of answers to these
five questions. . . ." Dramatistically, & writer invents
by 1dentifying and later by exploring the ratios among
the perspectives. The potential for interaction, in
this research at least, was limited with this heuristic.
Its quantitative gains may have been achieved pecause it

is not 3s difficult +o describe 2 scene, an action, a
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person, a tool, or a reason as it 1is to describe the
interactions among these variables. Also,
"identification" answers tended to be 1longer first
responses and, thirty-one percent of the time, did not
stimulate further elaboration. Yet such a finding may
be more the direct result of the CAI modules than a
result of the heuristic itself. ©Not that the ratios are
ignored, they are not; but the ratio guestions are asked
in the module only after the first five Qquestions have
been answered. Overall the post hoc analysis revealed
more identification questions than legitimate "ratio"
guestions. Improving the Burke program means
sacrificing "identification"” and emphasizing the ratios
and the dialectic. Such a change, however, would be
likely to ©produce a decrease in the number of
propositions a student writes. In sum, the wvital
interaction was delayed, and the overall quality of the
Burke performances suffered. At least, the insights and
the intellectual processing may have suffered as a
result of the delayed presentation of the ratio

gquestions.
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What the internalization performance of the
Burke nheuristic illustrated was interesting and, again,
revealing. The "5-W" cues helped the students write a
few questions, but after those were asked, some students
contaminated their questions and, therefore, puzzled the
evaluators as to which of the three heuristics they were
using in the exercise. These implications obviously
need further testing. Nevertheless, this r=z2search
strongly indicates that the sophisticaticn of the Burxe
system 1s in the manipulation of the ratios and 1n =ne
subsequent dialectic.

Frankly, the performances of the tagmem: -
experimental group were the most varied. T

correlation statistics on individual guantizacive .-

between the pretest and the DCST e .
negative: -.40l. Also, %he correlation s=--::°.
individual gqualitative gains between 1-- -

the posttest measures within =2:3  »xXrer .-,

were negative: -.454 on factuai.-v, 3.1ict .
insightfulness; -.4.04 on cumprere-.

evidence of intellectua. g @ -

overall guality. Simply s-at =, = - .

and unanticipated amc:int f or . .
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determine where in the sample this rank switching
occurred.

The tagmemic group performance, like the other
two heuristic treatments, far outdistanced the control
jroup. The trends, as revealed in the multiple
classification analyses, were that the tagmemic group
generally improved in insightfulness, intellectual
processing, and in overall quality among the three
treatment groups; in comprehensiveness, they remained in
their same relative positions. Young's and Odell's
insi1stence regarding the intellectual processing in the
tagmemic approach is well-founded according to the
findings in this study. On the pretest for intellectual
processing, the tagmemic performance, after the adjusted
covariate deviation, showed this group was completely
regponsibia for the negative deviation. Their
imorovement on the posttest was as large a “growth" by
any one gJroup in the entire study. Although they did
not gquite overtake the performance of the Aristotle
Jroup, they came close. What this performance verifies
13 how quickly the tagmemic heuristic encour ages

“reatlive, intellectual interaction.

A
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The practical internalization of the tagmeaic
heuristic may be more difficult than 18 commonly
supposed, although this implication needs more research
and analysis. Like the Burke heuristic, the
particle-wave-field approach (admittedly not the
complete heuristic) offers only a few “starting places.”
Consequently, the students had some difficulty creating
their own qQuestions from the perspectives of partic.e,
wave, and field. After students asked what a subject
is, how 1t <changes, and how 1t fits into a larger
system, scme of them tended to leave these perspectives
in favor of other questions, questions not as easily
recognized as “"tagmemically inspired.” Because the
language and metnhod of tagmemic thinking seemed the most
unfamiliar, the students may have needed more of an
introduction. But the counterargqument (s simply that
all the lectures and practice sessions were controlled

among the groups tO see how performances would differ.

Duringy the past decade, a substanti:] amount oOf
interest has focused on the process of i1nvention. Ail
of the research calls for more research, and this study
will not be an exception. The basic rhetorical strategy

1n 1nvention i1nvolves gatherinq 1deas and arguments,

memories and beliefs, facts and, even, distort:ions Of
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truth. A heuristic method's effectiveness, therefore,
can be measuted by determining how well 1t gacthers. The
next step, arrangement, involves another verbal
calculus--a new set of procedures which offer & writer
strategies for sorting and selecting the most
appropriate 1deas and arguments, memories and. . . .
Thia study hoped to uncover which heuristic strateqy
best foreshadowed arrangement; 1t found no overwhelming
evidence favoring one treatment over another. The
composition plan exercise 1n this research failed to
demonstrate any significant transition from the
gathering of 1deas to the arranging of those i1deas.
While the dilemma here may be partly pedagogical, tnae
rhetorical dilemma remains: what lnvention strategles
most help a writer gather 1deas and foreshadow
arrangement? What criteria determine the organizationa.
effectiveness of a heuristic strategy?

Zach of the three heuristics explored 1n this
research has 1ts own characteristic problems and areas
Of Jreatest effectiveness. Ag this study illustrated, a
given subject can be explored in language appropriate to
all three of these approaches. Recognizing the dangers
cf overgeneralizing from "trends” in this research, this
initial comparative study nevertheless opens the door to

further investigation. As Richard Young (1978) writes:
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There is no algorithm, no systematic
decision-making procedure, that can dictate the
choice of one theory rather than another.
Informed choice will depend upon informed
debate, and this requires that we be clear about
our criteria for judgment, that we agree on the
meaning of our terms, that we have evidence ¢to
support claims about the adequacy of one or
another of the theories--the process is familiar
to us all. If we are to carry it out
responsibly, much research needs to be done.
(p. 47)

Methodological Recommendations and Implications

The 3justification of such research as this
depends on the relevancy of the problem, the
reasonableness of the hypotheses, and the purity of the
methodology. The computer was able to contain a number
of contaminates, but as the study progressed, some of
the limitations became visible.

FPirsc, since something must happen in a control
group, does not the use of a control group increase the
probability of error? Precisely accounting for teacher
variability and course variability under the current
research practices for the protection and 9rivacy of
human subjects is difficult, for how can a "true"
control baseline be achieved. Ironically, the control
group was the most difficult to account for since there
was no method of accurately knowing or describing what

heuristic procedures they were using. A descriptive

"“ull.“i .‘ - “!a‘ e .9 ™Ae .»
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study defining heuristic strategies of freshman
composition students is sorely needed.

Analysis of covariance, while perhaps the best
statistical measure available for analyzing differences
among non-random groups, must be carefully scrutinized
for the reliability of the dependent variables. What
should be the covariable in further studies of
invention? One appropriate design for a follow-up
exper iment would be to have the sample subjects take one
or two cognitive ability tests, perhaps tests selected
from the Kit of Reference Tests for Cognitive Factors
(French, Ekstrom, and Price, 1963), and, using their
cognitive scores as a covariable, describe the results.

Two other limitations should be mentioned. The
study 4did not account for the typing skills within the
experimental groups or for the writing speed of the
control gqroup. 1If anything, the lack of typing ability
would have favorad the control group's relative
position. Also, the test for internalization is
actually a test of the "mid"-term memory and a
representation of a skill elicited by command; it is not
a test of what heuristic strategy the student would now
actually use to write. The control group was not asked
to generate ten questionsa since they were not taught a

specific heuristic. Still, it might have been a most
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interesting challenge for the evaluators to sort out the
exercises as well as an important collection of
“natural” heuristic methods.

This much honesty betrays the rhetorician,
though not the Platonic rhetorician. I am concerned
with this matter of methodological soul. Remember
Plato's contempt for some of his contemporaries in the
Phaedrus: "Our contemporaries--you've heard of
tham--who write handbooks on rhetoric are crafty fellows
that keep to themselves this matter of soul, though they
know it perfectly well” (p. 63).

The strengths of the methodology concern the
handling of the experimental groups, the data-gathering
facilities for the posttest, the masked evaluation of
the data, and the intensive statistical analysis. All
of these strengths are vital to a disciplined empirical
inquiry. What may be even more critical is that the
practice treatments and posttest modules can be
replicated, and that the trends noted here in the

initial experiment may either be verified or not.
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Te summarize, pretest-posttest research designs
with control groups are susceptible to contamination
from their placebo treatment and from their compliance
with federal regulations legitimately protecting human
subjects. Using single treatments and posttests,
controlling the topic, matching pairs by both cognitive
style and verbal abilities, and evaluating both the
posttest and the written theme would guarantee greater
purity in empirically describing and evaluating
invention.

/

Pedagogical Recommendations and Implications

"The purpose of thinking," Edward deBono (1970)
writes, "is not to be right but to be effective.” He

elaborates:

Being effective does eventually involve being
right but there is a very important difference
between the two. Being right means being right
all the time. Being effective means being right
only at the end."
The ultimate aim, ¢then, for teaching invention with
systematic heuristic procedures is intellectual
effectiveness. What must be grappled with pedagogically

is (l) whether or not these CAI modules stimulate

invention as well as (or better than) current
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instruction in invention, or (2) whether they
effectively supplement current invention instruction. A
questionnaire of <college English teachers at the 1977
Conference on College Composition and Communication
found that relatively few class periods are exclusively
devoted to the teaching of specific invention
strategies. Therefore, stimulating invention in English
composition through computer-assisted instruction is
(1) possible, (2) quantitatively effective,
(3) qualitatively effective, and (4) individualized.
Stimulating ideas via CAl is not (1) madness,
(2) terribly costly, (3) boring, or (4) a passing £ad.
This study contributes some evidence that three
heuristic strategies via CAIl are better than what little
individualized invention actually occurs in the
composition classroom, at least as far as quantity,
comprehensiveness, intellectual processing, and overall
quality of ideas are concerned. To stimulate invention
effectively means that it must be a one-on-one affair.
Classroom lectures and general heuristic discussions,
this research indicates, do not reach the heart of the
matter--the systematic use of a particular inquiry tool
on students' individual topics. However, the study is
inconclusive about whether or not such instruction

actually helps writers write. The data collection stops
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short of a complete evaluation of the final research
papers. Sstill, some pedagogical matters may be
discussed.

One of the dangers of stimulating invention |is
overstimulation. Although the ultimate finding was not
significant, the performance on the composition plan
under the category of "suitable arrangement” favored the
control group. The phenomenon of "rhetorical overload”
is often blamed for students' inability to write; they
so worry about the ideas, the arrangement, and the style
of the finished product 2all <through the composing
process that they burn themselves out. What prevents
the memory from overloading during the invention stage?
A sense of arrangement? Aim? Number of pages?
Specificity of the subject? Student's motivation? All
of these responses seem probable. Others quickly come
to mind, but suffice it to say that, rhetorically,
writers must account for the reality, the audience, the
message, and their own perceptions. That first
rhetorical task confronts them during the invention
stage; it may be overwhelming for the inexperienced
writer who has not yet discriminated the parts from the

whole.
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The design and development of computer-assisted
systems in the rhetorical arena are, of course, limited
by factors common to communication and educational
settings. As far as the operational cost, these CAI
units ran at an average cost of slightly over a dollar
per student. The CAI modules are relatively large BASIC
programs, averaging over 1100 lines. Although the
memory requirements vary depending on the system,
approximately 20K accommodates each program on the
DEC-10 (KI processor). Certain fundamental problems of
cost and size certainly must be considered, but perhaps,
more importantly, the systems themselves must be
expanded so that student responses to the instruction
may grow. To date, a common argument is that CAI
systems talk more to the student than the student talks
to the system (Annett and Duke, 1970, p. 32). While
this restriction does not necessarily impair certain
types of learning, such computer domination would
certainly hinder CAI-prompted invention. Those
educators who conceive of developing creative inquiry
modules for computer presentation undoubtedly will have
to address this specific issue: what is the appropriate
ratio of student to system interaction in the creative
process. Obviously, such research is well beyond the

scope of a single dissertation, for not only does the
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nature of the creative process need more definition, but
also man-machine communicacion must be morez refined to
permit an understanding of natural language processing.
Another important pedagogical issue which will
have to be researched at length is how a teacher can
select the most appropriate heuristic strategy for the
student. There ought to be a way to describe the way a
student learns or inguires, and the teacher ought to be
able to recognize those strategies and strengthen them.
In other words, a teacher c¢an encourage a harmonious
relationship between students' unigue heuristic
strategies and those heuristic strategies which are
perhaps more insightful, more‘comprehensive, and more
interactive. As one of the teachers in the experiment
noted afterwards, "I think there may be some vzlue in
discovering just what kind of students we have. The
programs couid sarve diagnostic functions as well.”
Perhaps the most significant implication
pedagogically 1is how to integrate CAI supplementary
invention with the other activities in the composition
course, Having computer terminals available, having
teachers aware that some students need more help with
gathering 1ideas, having reluctant students overcome
their computer-inspired anxiety, having a "climate of

acceptance” among the English faculty, and having one or




g

_—

182

*wC technical advisors 1n the computation center are all
prerequisites for success. Fortunately, these problems
are being overcome. Public computer facilities are
appearing in many university libraries; writing
lzboratories have had computer terminals installed. The

rnercrica. renaissance continues in English departments

>

as more ané more interest is shown in the teaching of
compcsition. Students are les. reluctant than many
people *hink; tne sutjects tended to ask more of the CAl

modoles tnan was possible for the programs to respond to

ippropgri.ateiv: "What do vyou &know about territorial
iimins? Ahat can vou tell me about coal gasification?
Tell me Wwha%t <+the librarian knows about underwater

Living?®  Tne “"ziimate c¢f acceptance” will improve as

. teacrers -an cass some of their tedious “drill and
oract.ce rhor2s to *he writing lab's computer, and
-~ 1s crofesscrs Learn tne advantages which the
Tomputer  Car make  to  their professional work: text
ed1*:n3 and formarting, srtatistical analyses, grade
ivera3ying, t:cilographical searches, interactive

zympos:ng, ard, in facr, supplementing their teaching.

Prac®1-ally speaxking, how much time <can a freshman

)

MpOS:-.I3n re3.l.stical.ly giv~ each student when that
svidens  1s searching €or 1deas %o write about? Thirty

Tin.r2s » &eex? .f a teacher taugh+ four sect:ions, that
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could mean up to 750 hours a semester. The technical
help is probably already there; their interest will not

be difficult to raise.

Summary

A rhetorical renaissance has recently emerged
within the teaching of English composition, but so has
an electronic revolution. What this research
illustrates above all else is that rhetorical invention
and computer technology are indeed compatible; combining
heuristic "modes"™ and computer "media” can well serve
and gladly teach the inquisitive writer. Briefly, the
CAI modules significantly stimulated both quantity and
quality of ideas over a control treatment. The
experimental groups, however, became more alike after
the computer-administered treatment; consequently,
further comparative studies of the Aristotelian topoi,
the dramatistic pentad, and the tagmemic matrix may have
difficulty achieving statistically significant
differences among the groups. Nevertheless, while there
were no significant differences among the three
exper imental groups, some heuristic "trends" may be
worth further study. The pentad seemed the most fluent;
the tagmemic, the most intellectually interactive; and

the Aristotle, the most insightful and the most

~—a
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comprehens.ive. Stimulating invention in Engi.sn
composition through computer-assisted instryction is an
effective way to begln teaching the art of systemat.c
inquiry and a most appropriate :introduction to the
richncss of heuristic strategties 1n Jenera.. dAhiie less
desirable than the philosophers’ jtone,

computer-assisted 1nven<tion can be provided.

Postscript
One student--h1s name was Joe--at the end 2f nis
thirty-minute Session, Shouted, “"Boy, this JComputer

-

reaily drained my brain; I can't remember where [ parked
my bosicycle.® Anotner student attacked the sys%em's
vuinerability--1n responding %o gquestions tnhe modules
never say "no"--by asking 1f premarital sex was oxay.
Another student came by with his research paper
compieted a month early, saying nhe was 3going to 3ive 12
to his %teacher that afternocon. Four students came Dback
and asked 1f tney could da some more exploring on papers
they had to write for other <classes. one of =ne
teachers inquired about <Coleridge's metapnys:ics for 2
paper in a graduate seminar. A goad friend on the
faculty just wanted to see what I was up to, and he %20«

over forty-five minutes to find out--exploring the

dimens:ions of the writing process of all <things.
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Another teacher commented that nhi1s 1mpression changed
from "bad to open-minded curiosity®” and that he now was
“tempter.* If this research has only served to drain
traing and tempt colleagues, then 1t has served 1ts
purpose wel..

As Ncrman JTousins (1966 once wtote, "A genuine
purpos> may bte served by turning loose the wonders of
“ne -reative (magination or the kinds of problems being

Gt "C ajectronic tubes and transistors.” The technology

el

Itusin3d rafers %o 1§ NOw neiarly two "generations” teyond
~ne ".bes 3a3nd transistors sStage; lmMmagine now tuiring
1Jdcse "ne wWonders cf tne Creanive Sspirit  on the
nilid-e ectIoni< revoidtion.

what :3 tne future of Al 1n the Eng.ish
JarTizoial Wi.. 1" be found :in tne dr:l. and practice
1nsrricticnal 2rograms  only? dalter Maner I
f.reseas *ne Jay when Jeneratlve cComputer-sss:sted

ingtriction GCAL W41il emerje 313 the more effactiva

Lnstr iment 0 the supp.ementary ingtrictional
.eger~o.res ! numan.3its. He writes:

According - some researchers, tne

fivure of Jrairary CAI, «41%th 1ts canred

N
Juesticors and repertsire >f Ccannea answers,
j7ows jimmer by <ne Jday. They wou.3l support tre
ise ~f tedious frame-by-frame approac~ fcr on.y
3 faw q0re years wh:i:le adycationa: technic.ians
ready ne more powerfui j2nerar.ive ns
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simulation techniques,

It is not hard to see why. Once a GCAI
program has been designed, it is capable of
furnishing an inexhaustible supply of distinct
problems (and solutions) for the student.
(p. 117)

These perceptions are echoed by Dr. Seymour Papert

{1978) of MIT:

My experiences suggest that the computer
can be a cornerstone of a new learning society
if our society embraces the fact that the

computer of fers us some radically new
possibilities to truly becoming a learning
society. We are at a turning point because

social habits are pushing us into taking what
would be revolutionary and making it banal by
trying to assimilate computers into educational
models that we developed in a pre-computer era.

When we speak about scientific progress
we speak of paradigm shifts--these are the stuff
of which scientific revolutions are made. Our
society needs a mandate to mobilize for such a
varadigm shift in our way of looking at
computers. Without it, our children will grow
uyp in a computer culture, but one which has not
been mobilized for educational revolution.
(p. 32)

rhe CAl programs developed and evaluated in this
r2search share the spirit of Maner's and Papert's
remarxs, for they anticipate the mocbilization of an
educazional revolution in their stimulation of ideas

outside a programmed content and in their sufficient,

but admittedly limited, semantic capabilities.
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Mocreover, research in rhetorical invention and
in the entire composing process for that matter rests at
the intersection of research in cognitive psychology,
research in artificial intelligence, research in
curriculum development, and research in educational
psychology. Are not such matters well-known by sane
people sufficiently interested in the problems of
teaching composition? Again, if the humanities must
suffer computer-assisted instruction, would not it be
better for humanists to <create the world they must

suffer in?
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20010
22020
9021
1ss1oN,
20022

[ TR D)
040
0090
44362
30072
20086
40%
9199
20113
ausde
g1 30
20149
LLAS L]
24163
AdL T8
a0180
Ag19¢
aQ20d
w2
20229
a0d3e
ELELT ]
332%0
AMed
30d712
28282
3829¢
210384
29310
m312
20329
Jusie
’ 39340
29394
20360
874
avise
343%
neade
412
Avay
20833
Pead
ARasSe
ELrYY ]
aveve
LYY
70000
20500
20814
Ar8ed
24834
LY |
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AEn c<e INVENTION PROGRAM: ARTSTOTLES TnPICS >
RCM <<s AUTHQRS NUGH BURNS »>>

L] 1] cce THIS PRQGRAM mAY BE USED ONLY WITW TRE AUTHMQR'S PERM

agm USE AITWHQUT OINECT PERMISSION VIQULATES COPYRIGHT (aw,

RANQOMIZE

oI x¢38)

1(RYsa

glm 2(38)

1(Q) s

EeLdasD9CaQ@8sE3nn *COUNTERS

PRINT

PRINT

PAINT

PRINTY

PaINTY

PHINTY,®s COMPUTERPAQMPTED INVENTION PROGRAMSI®

PRINTY,* cesescase?

pegNTY

PRINT," ARISTOTLE’S TOPICS"

pagNy,* cevesceccscvcesanas”

seINTY

RAINT

POINTY

PRINT

PRAINT, "wELLO ANO wELCOMEL®

sRINT

PRINT “PLEASE TYPE N YOUR FIRST waANE: v

LINPUT NS

IF N{38?% PHEN 2448

aINT

PATINT "NQaw, "N{S", PLEASE TYPE IN YQUR LAST NaANED "3
LINSUT was

IF N2sa"® TwEn 330

IF N33 TEST|® TwEn 3332

PRINTY

sQLNTY .
PRINT "wElLl, "N13" "N2g®, ! NORE I Caw 3E OF SOME ASS!sTnuEE .
SRINT “TO YQU TODAY, IF «E TAXE EACH OTHEQ SERIOUSLY, YOU’LL
PRINT "TWINR AAOUYT YOUR TQPIC A3 YOU NEVER wavE BEFNRE "
PRINTY

PRINT

PAINT, “BEFNNE 4E REGIN, "NiST®, TWENE’S AN 3LO" )
PRINT *SAYING ABOUT COMPUTER-ASSISTED INSTRUCTION, IT GOES:
PRINT

PRINT, " °GaRBAGE IV, CGamsaGEl QuT|°*"

PRINY

PR INY IV QTMER 4ORDS, YOU AND | MUST wORN TOGETHER SQ%
PAINT *vou Can GET A GOOO STARY ON YOUR QESEARCH PAPER
pRINTY

28 INTY

(L3N

PRLINT, , " (POESS °RETURN’ TT CONTIVED)Y)

LINPYUT as

RINT

sutN?

sRINTY

»>

PRINT "40ULD YAU LIXE TQ REVISw TWE ODIFECTIONS AND TWE CGmm™aANDS?

- - T - —— - ., T -
i, 2 2
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989
3¥Se9
AR )
203500
FLTAYL]
20840
Jde1®
1LY ]]
200830
ANne0
ELL Y1
rsoed
adere
206892
aAgeser
40700
W12
29729
L2 B Y ]
20740
7%
20782

3372
RPTAQ
22790
ELLY 1
EL Y BN
rdaed
ELLR]
24840
24880
avhed
40870
-

20482
20899
EELT T ]
ECARY)
P29
214930
LU AL T ]
hEAL T
*3%ad
W72
o8
FLALT
1200
Aldte
"M20
NMalze
J12a8
%9
21ase
MAre
Ala8d
21090
/112@
A2
*11¢8
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BRINT,“(vES O NQ7Y"

JiatevEe”

GosSus asae

{F g1t Twln g¢d

GOTH 1878

g tea QINECTYIQNS anND CD™“anD3 *an

L 34 24

PR INY

POINY,"DINECTIONGS:"

(L 3L}

28 INTY

Pulur,“y, amfe eQu SManE 4 "YPING COAQR, cwNig", iNN"

PEINT, ®w]lln TQ CoMmgELTY 17, wSE TwE *AUAQUT ON R A° «FY "
ORINTY,"THE “SHIPFT’ uySY BC DEPRESSED amEn VY ‘audayT°, "
POINT, 1T ®av L2308 & LITYLE Funn? (_I8E «81°I0G GaCuaaady;,”
PRINT,"SyT 00~"T «QARY;] 7 LORNS THAT sav "

PRINY

PRINY

PRIVY, %2, WEWEwGER TwaT I Can INLY READ aBO0UT & LINE awnN"
PRINT, %4 malF AF InuPORMLTION 47 INE TIWE oe ARDY Tu'S wy(Cmi®
PRINT

PR INT "acerrarccenctncsrvcarecstesoncstanevrencretencrapreasseae

sRtNyT

PRINT,"ulT CQETLAN® AT TrAY POINY AND 10, GENERAL,.*"
PAINTY,“LETY vOU ADD “ORE INFORMATION, IF TwuaT ICES ~OY wCax,*
PRAINT,"TYPE “34° An0 I°LL SAY °50 ON, °"Nig"

L A4 A4

salNT

PUINT, , “(PRESY *RETUANS TC CONTIVUE,) ™!

LINPUT ag

PAINT

pRLNY

PRINT, "3, AFTE® vQu FIn[gm TYPING YILR RESPONSE, "L % 37 PRESY

PRINTY,“THE °*RE AN’ kEY, awfN YOU D0 , I°L. A0 voLA®
PRINT,"OESPONSE an0 SAY SOMETHING BaCK *) vou,”

rRINY

POINY

POINT, %y, Tee “OIT IMECATANT JBJELTIVE OF Tw(S PONGRswe
POINY, %18 TO GET YOU THINKING ABOUT YOUR TIPIC,”

seINY

PRINT,"IN NROE® YO aCWIEVE TWIS NBJECTIVE, "

AR INTY,vOU ARE GOING TO wavE TI FOAGET TwaT [ a4« 4 waAlwINE
PRINTY

PRINY, "PLESSE AN QUESTIONS, TOU’LL 9€ SURSRISED v wnw wyuCw”
PRINT, "1 anye (O® SO I wQPE; 1°™ ~OT*

PRINT , "HUARANTEETING THE TRUTW, AT [ UL 0 TwE BEST I "an,"
PRINY, "uwy wgMORY [ STILL JEVELOPING,"

[ 1 3L}

soINTY

sRINTY

PRINTY,, " (mIT ‘QETUAN’ YO CONTINUE,)®

PQINY

,RINTY

LINPUT ag

POINTY

R INT

[ L RT3

PUTINT , SCOMwANGS
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21149
21190
»110d
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LARY 1]
21190
21298
e
21220
21é3e0
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21273
41200
J129Q
21300
LR BY
a1 32e
»1 333
21 el
213%9
21 3ed
M sve
31589
2] j00
21400
1412
ERNYY ]
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LERY Y ]
21492
Alenid
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LY. T
LAY 1]
A1%J4
v1%:2
2:%20
) 31%38
1:%82
2.969
FARTY ]
18§72
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g 21900
siodw
21a 4
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POTNY

PRINTY,*TVPE [Newd,®1° ., 20 TW]Seed"

PAINY, "cevccvcncn’, tenocvacascvonaa”

PaINY

PEINT, S 0P, "7 STCP aSuInG JUEITIOING anl C.38E,”

o8 INTY

PRINT, “C2nTINUE [ *, "1 L0 IXIP 4mEaD 7D TWE NEYT JUESTICN,®

[ 4 B34 R4 .

PAINT, CREPEAT °, 1 L SEPEAT TWE JLESTION,"

L B

POINT,"OINECTIONS %, %1 L, InCa YOU TWESE DIAECTIONS AGaAIN,"
[ L 2K} 4

PRINT,“CmanGE Y, 1% L LEY YOU CHANGE JR NaARAOe YOUR SURJECT,.*
[ LREY

PEINT, P, %1% 0 LET YOU ASK 4 JUESTION,”

sRINT

PRINY,CEYPLALIN Y, T, EYPLAIN "wE JUESTICON,®

PRINTY,, (Tw]3 ONE IS 4 3T SF FuN, ONIST )t

saINT

PRINT,%88%,"1°LL LET YOU CONTINUE «lTn vOuWw SEIPONSE,”
TNy

POINTY,, " (PAESY NET N’ TD CONTINUE,) "

LiNeyt ag

281 NY

oRly?

[T REMM

PRINT

PRINT,*"w0 LAST THINGIL®

PRTNT

PRINT, %ver  Tminag OF wE A3 A PERSON wnd CAN ASK A LT AF"
PUuINT "1+ ERCITING, THOUGHTPRCOVORING, AND wILD QUESTIANS,"
PRINT

s TyY

POINT, “eee  JCAEAM POR WELP IF [ START ACTING QEALLY CRAZYLC
seTyY

PEINT

1% ey Cwgs 1912

T 1972

POINT, TQ4CK T ThE IUESTICNS, NIST  eer ear  eadt
L B R4

PWTNT

[T 3%

20187, ,%64uT FIGSY, 13 TmgRge

2C7) ea82

PY 234

*eQUL. Y3U JINE a BATES EXPL_ANATIIN OF mn,"
PARISTIT 08 TIPICY WELP <@ 1TEAS AA]TE?"

PO INT "’vEy 18 NOM)

J38%evE e

22348 4800

P gyl TeES (880

3C°) 1432

gt LR CVESCRIBTPION CF ARISTOATLE®S TIPICS >
2RI NY

L L RN

PEINT 10w Lua0 YSU ASKED, N1, BRIEFL Y, THE TWENTVLEIGAT"




21720
41732
a17a0@
21758
L'
1760
N eet
a1770
ag789
A1798
314e@
ECOmE™
21819
A1829
A1630
a184@
218%9
21862
atarae
21880
1890
21900Q
Ji191@
21929
»1930
11949
219%0
21980
21972
21989
21999
»23a2
rgate
J223289
22232
n2eed
2032
22062
22078
22080
22090
321309
221109
24129
A2il3e
22144
22192
22162
22179
22182

22199
#2200
22219
22220
A2230
22248
222%@
r2e6d
A2272
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PRINT "ENTRYMEWE TOPICS mELP 4 WRITER (OR & SPEAKE®) OTSCCVER®
PRINT “SPECIFIC ARGUMENTS ABOUT SUBJECTS,®

PRINY

PRINT, "IN W13 *ANETORICY, ARISTOTLE TELLS US THAT TWE 4In 2R 504

PRINT "OF AMWETORIC I3 TO PENSUADE AN AUOTEVCE, WEMEMBEFR THaT TE

PRINT “PERSUAODE,"

pRINY

PRINT,"ARISTOTLE 3FE€LIEVED THAT IF WIS STUDENTS [N THE®

PRAINTY *ACAQEMY xNE4 AND PRACTICED USING THE TOPICS, TwEY #0uLD 8

PAINTY “EFFECTIVE *PERSUAOERS,°"

PRINTY

PRINT,"YOU“LL RECOGNIZE AMONG THE YOPICS:*

PRINT

PRINTY,"t, GUESTIONS OF OEFINITIONI®

PRINTY,"2, GSUESTIONS AB0UT CAUSES ANO EFFECTYS;"

PRINY,"Y, JUESTIONS REGAPOING OPPOSITES AND 4SSOCTIATINNS:"
PRINT,%a, SBUESTIONS ABOUT COMSEQUENCES:®

PAINTY,"S, AND QUESTIONS ABQUT “ATTERS CF FACT ANO OPINICN,®
PRINT

PAINTY,, " (MIT "RETYRN® YO CONTINUE,)"

LINPYT as

REM cae SUBJECT SEGUENCE »»>

rRINT

PRINT

PRINT

PRINTY

paINT

QINY

paiNy

PRINY

PRINT

PRINT

PAINT,"NOw [ NEED TG FINO QUT «waT vayu”

PAINTY "aRE #RITING 430UT, 30 wOULD YOU PLEASE TYPE IV vQuUR®
PRINT "SUBJECT, I AM LOOKING FOR ONE TO TWREE ~OROS,"
PRINT

PRINTY

PaINTY

PRINT

PRINT

BRINT

PRINT, )

LINBUT 38

IF S3a""THEN 2149

{F LEN(S33)«dd THEN 2289

saINT

PRINT "THAT®S 4 MOUTHFUL, “Ni3", MARE 1Y SHORTER, LIxE & TITLE,

POINT, "MERE ARE A FEw EXAMPLESE"

PRAINTY

PRINT," n» THE ENERGY CRISIS"

PRINT," o AUSTIN®S WISTORICAL GARDENS"
BRINT,™ eu THE BERMUDA TRIANGE"

aRINY

PRINTY

PAINY,"YQUR TUAN, amaT IS YOUR SUBJECT?"
5373 21an

I ) weal ,y.uwm'lwu-‘u.gwﬂ\ ‘i" e, w
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12260
22299
a2vee
12310
LE2r{}
a2330
A2540
Adl%a
A23e8
J237e
22380
a239¢
rdase
Er LAY ]

a2e20
A2a 3y
Aduay
22452

d24ed
2da70
A2480
22490
22540
22812
22520
22%30
22542
32954
22562
22979
225840
23990
3dsan
r2e10
reeeR
2263¢
22642
225582
A¢v06d
32870
r2080
A2e9@
2269)
2dre9
22712
22729
re73e
relad
22741
227%9
22760
RFRAL)
12786
22799
2A280Q
Aés12
EELYL
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IF NB>Q THEN 2300

GOTO 2380

parNy

PRINT "YOUR REVISED SUBJECT IS “S3","

paINTY

PRINT

PRINT

pPRINTY

sRINT

GOTO 6218

JEINY (IeANDeY)

ON J GOTO 2600,2048,2082

paINTY CINFORMAL ACKNOWLEDGEMENT OF SUBJECT
PAINT *mOLY ELECTRONICS! THMAT’S WEIRD, T USED TO DATE a (CQMPUTE

PRINT "INTERESTED IN "88°, *°

GATQ 2%2%¢

ragNT

PHINT "WEY, TWAT®S NEAT, *N{S*] WE'LL WAVE A GQOOD TIME TwINKING

PRINT "AQ0UT “33"°,"

G270 2%292

sQINT

PUINT Ss*, wmmmmi  wILL YOU BE AMAZED"

PAINTY "8y THE RECENT SCHOLARSHIP, BE SURE TO 4SK THE ( [BRARIANT
PRINTY *In TWE QEFERENCE AREA,*

(T4 cce PURPQSE SEQUENCE 32>

paAINTY

PRINT

PRINT

PRINT

PAINTY

PQINT, s COMMENT AAGUT PUARPOSE:"

PRINTY

PRINTY

pRINT

PAINT,"OURING THIS EXPLORATION PROCESS,"

PATNT, YO0y wILL SE€ ASKED TQ CLARIFY TnE AUAPOSE CF"
PRINT,*YQUR PAPER QN "S3",.°

pPRINT?

PRINT

PUINT, SO NOW wOULD YOU BRIEFLY DESCAIARE «~aT THUE PURPNSE™
PRINT,"OF YOQUR PAPER BY COMPLETING"

PRINT,®THIS STATEMENTT THE PYURPOSE OF THMIS PAPER I8 Tn, , , .”
PATNT, " (LIMIT: QNE LINEY"

[ 3L}

pRINTY

wivPyr Ps

1F PeacvTHEN 2720

PR INY

30Sum 332)

2OINT

PRAINT,"FINE, *NIS", YOU AND T wILL TALR AGAIN SACUT vouR®
PRINT,"PURPOSE,"

ratN?

paINTY

G073 3332

sarNT *RyURPOSE SUSRQUTINE 4T Celse
paNY




wr e 8N, A w . .
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22834 SUNY, "NEFINE =€ CCNTINGE, “wi8°, ! eavT rOy°

LYY ) BALNY,"T0 Teina aBOUT YOUN PLESGSE INCE aGalw,”

A38%0 sutnNy

adven PRINY,"vQy =avE A L0CADY QLD et Tuat! vCuUR #,80038 eal"°
22070 PAINYOTO *PY"

22009 42824

A28y (138}

22998 PRINT, *v0e «QULD YOy COmALETE "wls JTaTESENT®

22019 [ L2}

Eriril BAINT,"IF NOTHING ELSE, 1 ean® wv SR40E0 0 _NCERITINO, , , T
1302t PRINT,C(ONE LINE, PLEASE)®

Ag¢83e PRINTY

EFLYY] sRNTY

229%2 “InPyY 913

23%0Q 16 Pyga“® Tmes 209

22979 32814

2397y GIsve 33t

32900 PRINT, "0uaY, SInE, <CEP vauR PURSCSE I\ =INO 43 &€ C3NTINUE.T
r2ese rRINT

a3yaqe seINTY

23214 saIny

NiQae POINT, *wEAE I3 YOUR NEXT JUESTION ev SUMBERTCeL“,*
23239 LL B8 24

23049 pAINTY

23098 3079 1930

239609  PRINY *ouRPOSE SUBROUTINE aT Coetsil

Asars IF %423 TN 3300

a3088 PQINT

2309 SRINY, LET’S PauSE ONCE AGAIN "C CINSIDER vQui INTEWT, <
41120 (L2532

23119 PAINT,"rOUN GENENA, PURPQSRE (S YO

*3129 PR INT PSS

213 LL 24 A4

33140 SOINT,®a 80, YOU WANT YOUN BEAOEN TO uUNNESSITAND®

231% pAINTY B18°,"

FERY L] seINT

4879 L LAS 2

25180 PRINT, IS THESE ANVTINING ELSE YOU «]Sm 7O 3aV adCut PyUSPOSE?"
25199 BRTINT,,*(YES 28 NOTY®

23290 JgaTevEe"

43212 S03uM adap

23220 1F wy1nt TwEN 3300

23230 [ L2414

33380 PIINT,"FINE, "N1S", ENOUGM ABCUT PUNPCIE,”

a3a%e G07) 3200

23deod a8 InT

a3272 PUINT,GREAT, °“NLS®, wwAT #QuULD YOU LIXE TQ 400?"
asarn PRINT, T (ONE LINE LINIT IN EfFFECT)®

23280 seINT

PETAL PQINTY

353320 LINPYUT 228

23¥12 1F Pea " TNEN 3300

a8311 GOSus 3321

23329 3378 1212

assas L L34 24

assa2 PRINY,"ANY WOHE?"

23323 PRINT, (17 30, TYPE weuaTEVER [T 13 [F 0T, Tvee NOt LYt
! 2332 selnt

155298 (e L ULENE |

43326 parNy

i SR e rn i




o

in e e

23327
23132
ERRL] ]
433590
23300
aAsy7e
13389
23300
35409
15419
23430
ajale
nided
23489
"Jdod
23474
ALY L)
23480
25320
23812
EXLT L
23%1a
23949
2358992
21563
A3979
33580
231%%
FELYT]
23612
»3029
FRLET]
LR LYY ]
73030
ALY L)
RE %4
236060
LELLL |
A3Tud
33718
23729
337358
2370
As79@
13764
213779
A3Tae
FRRAL ]
*3500
5812
23829
23830
r3083
23A92
13862
23872
EXLY Y
75R80
23940
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BET NN

[ T35 *PAGING OPENING JUESTIONMING SEQUENCE

sRlNTY

[T 38}

snlNY

[T381)]

PRINT,"0E A% NOw, SNIS®, AND ENJOY TWIS BRAINSTORMING SESSION,®
sulne?

selNY

setNTY

su Ny

(1284

BRlNY

safvy

sRINTY

[T 38N

rALNTY

sQlNY

saInNy

seTNT

g ace COUNTER/EIPLANATION CONTROLS »»>

CeCoy

EsLien8sCesd

1P Ca38 THEN 14020

1P C»8 TWEN 3O OPENS TATAL SCOL AFTER FIvE JUESTIONS
TeMad 1o INT ({dednNoy])

1 2tR)sy TeEv 3873

1(Q) ey

2370 ytae

28081 8INT(3820N0Y)

1% z(G)e1 TeEN 3610

1(Q) ey

17 2a{l THEN 37aQ

1F 2¢2t THEN 3bae

1F Zaly TREN 3720

1F 3«38 THEN 3728

28Qey A

5373 3784

93=2a

G0T0 37ed

19G=34

3070 3772

v 3 3070 3799,4a90,8373,34873,3899,3922,4400,4800,4200,4230
eN 3 GOTO 2402,3810,8120,0190,4180,4212,4232,4299,4000,4512
3% 3 6OYO 034, 3040, 3943,4a32,3463,4492,4923,09%0,3%70, 4000
a8 3 3070 coii.oosa,lioa,u7\a,nrua,ur?a.3uva,uaoe

g~ caa SUESTION POOL FOM AWISTOTLE’S TOPICS »»>
PAINT ".maT I3 THME IFPQSITE IF *38°7°

3077 $7%9

PRINT “Tang EACH wCR(Q CF *S3* INAIVIOUALLY,”

PRTNT "ama? DOES IT MEANT CONNOTATIONS? CENCTATIONS?®
2073 %959

PEINTY "amAT 13 THE wOS8T _INELY PLACE fFCR*

REiNY S3% YO Ex]SaTYC

GOT3 %0%9

BRINY "M0w QOES TIME AFFECY *83°2°

G0TY se%?

PUINTY “amal SPEC AL EXPENIENCES waAOE YOU SELECT"

PRINT 33° A3 YIUN TOPICT®




r-'-\‘ L W WA

R

-—

—

asNn1a
3920
FRLE] ]
FRRLT ]
23999
EELIY )
ajere
23989
15999
24000
24919
feage
34238
FIY.IY ]
24098
20200
240760
24300
Raqeg
26130
L3R ]
2a1 20
Jet30
ra169
24156
Qe300
2e179
rst 6@
26199
Nagee
34310
24239
24230
LIYLT]
242%8
dad00
24279
24282
FEY Al
24300
26313
24329
aad30
2q3ad
24333
24300
24379
26380
28390
A4009
raa10
20820
244 3%@
Are8ad
FrY Ll
23806
ruave
Jaasu
PrYY ] ]

QY0 %8%2

sRINY "OEFINE *88°,*

[ 24T L B

PRAINT *FILL IN Tug BLANRY 1P "9$3°,°
PRINT *ThiEn - i oo
GOTa ase
PRINY SFILL [N TwE SLANKRY IP °"9%%8
PATNT *PLUS - - THEN
3370 sase

PRINT "OIVIOE °33" INTQ Twuagg®
PRINT *SUB=TOPICY, "

GO0ty S25e

PRIN? "wnat was SEEN OECIOEO sB0UT °938

PRINT °Y0 OaATE,*

GOTy S99

PRINT "ema? STILL wyulY AL OECINED aABQOYUT*®

PRINTY $8°7 OESCRINE,*

GoTo %090

PRINY *wWa? ARE TWE GOOD CONSENLUENCES QK"

sRtvY $3°7°

60T0 Se%9

SRINTY “wwaY ARE THE BAD CONSEIUENCES QF"

pRINT S$°7 OESCRIPE,"

SQv0 s0%a

PRINT “wH( mIGmT BELIEVE THaT THE GOOO CONSERUENCES OF"
POInT S3° ARE BAOT"

G370 s8%Q

SAINT "und wGULD YOU CONSIOER an ayTmoaprY*®

PRINT "ON "S4"7°

GOT0 S4¥Se

PAINY "wnG GIVES (AMO wnQ RECEIVES) “Ste°2°

G370 %930

BRINTY "wuA? MaaES YOU SOMETHMING QF AN AyTNORITY On “S§ 727"
5070 90%2

PRINT “omaT PRATS OF °S3% SmOULD ME”

PRINT "O1SCUSSED SEPARATE, Y?"

G3Ta s9%2

suivr "0QES AuBLIC OPINION AAOUT "33

PRINY "NIFFEN FRQOM PRIVATE QOSINICNT®

GoTa %892

PAINT 00 ALL ASPECTS OF ~S3" “axt"

PRINTY *SENSE TQ YOUT? ODESCAIBE TWQSE Twat 0Q ~QT,"

GOT0 9483

PRINT *nQw QOES THE GENENAL PUBLIC FEEL"

PRINT *aB0UT “S3"°7°"

t0T0 s0%a

PEtNT TuwAY COULD AL CONSIDERED & PESLLT°

BRAINT *OF “3gne

G3T0 S$MS3

PAINT "wwAT CIUL0 8€ CINSIQERED & CAuSE"

POINY "CF "33°7°

GOYO s2%9

PAINT "ARE THE RMESULTS IF CeST USUALLTY®

PATNY "THME SAME? NEICRIBE,*

G0T0 %@%3

PRINT "wnaT HOTIVATES PEQP(E TCwaW0 IN%

DRINT "AGAINIT css"2"

G370 %53%0

PRAINT "wmal wlLlL “acE SEQPLE CHanGE T=EIS ~IN08 sd0y**

. s PPN vy

Sl dor it bindints dotncsy e e 4

201

e -y g
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PRINT S3°7°
GAT0 %830
PRINT “an§ TWE CaAyuSEY OF 38" dLwavs"
PRINY *TWE Sang? DESCRIBE,°
g0TO0 %990
PAINT “wwaT’S INCREDIBLE A8OUT “S3°7°
60Ta %e%e
PRINT “aNE THE CAUSES OF "S3" ALwaYvs®
PRINTY SOIFPERENTT EXPLAIN,"
GOTO 9%0%H
PRINT "wwa? CCNTRAQICTIONS ExIST IV °3377*
G372 3099
PRINY ®umal FACTS ARE YOU UNLIRELY TQO KNQe”
PRINTY *AB0UT "8 I
GOY0 363598
POINT *aRZ AL, THME FALTS aBOUT "33 AS"
POINT *CLEAR AS YOU #QULD LIXEY? OESCAIBE TRE aMBIGUITIES,"
GOTo %8%0
PATNT "wwa? 13 A °SETTER COURSE’ FOR®
PRINP $9° PO TanE? RECOMMENDATIONS?®
G070 690
PEINT *wrnaAT wOULD B€ THE «ORST THING THAT COULD waAPPEN TO°
PAINTY S3°TP°
%373 9e%3
POINT Swna? «0ULD BE THE BEST THING THAT COULD wmaPPEN TO°
PRINT g307”
GOTI 38%e
PRINTY "wnat AHE JOWE QOF THE PAEVIOUS “[STaxES ascurT"
PRTINY §3°7°
%077 s2%0
PRINT “whal JRJECTS 0Q YQU ASSOCIATE®
PAINT ®wlTw *S3°7 wWQW MIGMT THEY"
PRINTY "8& INCLUOED IN YOUR THWEME?®
GOTa sS3%a
PRINT *awaT®3 INCONSISTENT ABOUT °83°7°
PRINT "B aCES? PECPLET? ACTIONS? PURPCSEST?®
GOTO %0%@
ag» a<e XEYwQRO SUBROUTINE >
LINPUY I3
IF 1as*"TENn 4880
[LE}
LRY BY
1%
L3eLEN(UY)
vEINGTR(D,J8,"%e")
T1Ssm108(JS, ,v=1)
vIaINgTO(w,[3,718)
1F vieded THEN %480
[ SR L)
ek TynN
[8Yey
a8¥ley
IF veLd T™HEN 4%aa
[TAN I
L[] dce SIGNAL REMARKS (SEMANTIC 3T7488) FOR BRANCHING b 3 39
pPRINT
R INT
JE0"eCINTINUE L 0”®
33838 1AM
1F st THEN #1180
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395092
%100
29119
5120
asi13e
25140
*51%0
5160
»St79
231080
29199
as2oe
33219
asdzxe
%239
29242
2%2%
29260
asare
39282
2929
28390
35319
25322
05332
3%340
293%2
29300
ns372
29380
29390
A%5409
24t
35429
25430
49440
25459
a%deQ
4%a70
25480
2%9a9@
LRLT 1)
a%sta
29S2¢
25530
239540
LEE11]
25%09
239%7e
2%%80
3%%99
94608
A5e019
79620
A9630
%638
25040
2%90%3
2%663
A8a70
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1P [38°N0" TeEn #0622
JEIs®e3TOP "

G33us save

17 <yay TwEN 10333

JI8 eNEPEAT | e®

GOSus 489

1F Xin] TMEN Ta2a

IF [30°7° THEN ¢7%0
J38%eNINECTIONS o
GOSul 8890

Nsy

IF <191 THEN 020
J3s®enCuweTe"

GOSUB aase

IF K1sy THEN o812
JIn®egrYePe®

GOSUS 4892

IF Xisi TWHEN #8080
J3eTegie"

G03U8 380

IF Xis! THEN $720
JIS"eEXPLAINL "

GQSUB 4890

IF Kt1ut THEN 78702

J3s8%e QOoNeT ouUNODERST e
GASuUd a89d

IF Ktet THEN Ta72

JS8%e QD0 oNeT 2dkNQne*®
GOSUs 4899

IF <isl TWEN 7470
JESB"aCHANGE [ o®

GOSUB &899

IF Rist THEN 6920
JSs"ewraTee®

GOSuUs d89e

IF 1st THMEN Ta7a

JIs " eMEANSTe "

6OSUS 489

1Ff %ysq TWEN 7a7Q

J39%e QR #Pe*

GosuBs aa%e

IF Xist THEN 7009
JE3B"eCAN [ 90"

GOsSus 48%

I1F «isy THMEN 7740
JI8"els 8]Y eTe"

GoIud 8%

1F Kin] THEN 7340
JS8"eBECAUSE "

GOSus a8%e

IF Kiey TREN 7280
Jis%ele”

GOSud aa9e

1F 18t TeEN 7112

IF L8m1 THEN QLAA’COUNTEN TO CONTINUE auTOMATICALLY
IF 20>0 TwgEN 3780 *PREVENTS SHORT AESPONSES AFTER 34 (JvmaAND
IF LEN(13)«1y THEN 7240
A LEN(IS) CHECKS LENGTH OF INOIVIOUAL wORDS IN STRING
FOR €ay 70 4Aey

IF 2IDS(I9,n,1)8" ® PeEN 8712
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29480
aSe%
33700
23713
2972
asrse
457a0
397%9
asree
23779
29780
a9799
29080
2%010
25820
KRR 1]
3%8a8
25633
ELLIY)
%4873
25880
2989
35848
29912
294923
2%932
29943
5930
25942
25479
35980
29999
26209
aediy
45929
20059
reBan
20090
FILLY]
Aenla
20480
40299
2100
aslle
ELRY ] ]
LIRS ']
LIZNY ]
1%
26160
LR ]
antée
FI R T ]
29209
redte
20d20
A0d30
reded
8258
Andng

Ioxey
IF 1319 THEN STap

GO'Q %732

reg

NEXT u

GOT0 S7ed

183

GOTO eéla

Te0

[ ccq EIPLANATION BRANCHING ANO FEE)RACK
sRINY

PRINY

PlelNT(aeANDY)

PEuINT(SeANDe])

€3Cey

17 €»1 THEN 9933

On Fy GOTO 98%¢,9873,589¢9,59%132

PRINTY 9GJ00, “N13®, 400 TQ YOUR RESPONSE uOw,*
GOTI Sosa

PRINT *FINE, "N1S", wAITE SOME “ORE,"

G370 Sese

PRINTY “TMaT®S TWE 10€A, "N13", GIVE “E SONE wORE INFO NOW,*

60TJ Sasa

i 2 2 ]

204

PRINTY “8v GEORGE, *NI1S$", GDOD ONE, WRITE &4 LITTLE mORE PLEASE,"

GOTO %e%s2

CN FQ GOTO 5940,%5900,3%99,6000,6020
BRINT SUPER, Ny |®

GOTO 0232

PAINT "QUTITANOING, "N13W®
GATI saln

PRINT *FANTASTIC, °Npgo)»
GQOTO 4232

PRINT PTEQAIFIC, *NiS™"
[TAd - BT X{]

PUINT *"GREAT, "N{3®»

sayNY

E3sE3e CE3SCOUNTER FOR FuLLY EXPLCRED ZUESTIONS

PAINT, , "ANYTHING ELSED"

IF E322 THEN o1t@
PRINT,,"(YNU CAN ADD MORE INFO, ASK A"
PRINT,,"QUESTION, OR GIVE 4 COMUAND we®
PRINY, ,"dnaTEVER YOU w]l8m, )"
PRINY

Jie"evE e

GASuB a889

IF <i1s; THEN 0780

Lds}

3070 s10a

sQINY

SRINT,"CuAy, "

[(L2L

IF Cetad THEN 7299

IF Cotss THEN 7299

IF Cotse THEN 2310

IF Cel1012 THEN 3204

PRINT

sUINT

w8aINT(12edN00t)

AN 48 G3TO 6272,4390,6310,03%0,53%3,0572,0392,n01¢,0437,0e9%2
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! 20279

s€,)"”
2038¢
20290
26300
26312
10329
26332
aCx )"
260349
26354
R,)"

26360
[ TR 24 ]
WP
as 380
28390
neadd
asae
160420
Anale
FIYYL L]
204%9
cES,)"
260462
malQ
206480
0490
36509
70512
26520
30530
724549
!n.l

10532
ELYL ]
ansre
208580
28089
b 2ena0
3eatd
20020
0022
204023
LYY I
FIYY &
Jeede
20030
30040
26090
reoed
20070
ELTY 1]
Joete
26720
LI AN ]
a0 0
»e73%0
0758
70led

A
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PRINT “(SEE IF YOU CAN USE SOME WORE ACTION VERBS IN YnuR RESPON

GOT2 eaed

PRINY *(REMEMNHBER NOT TO «QRRY AQQUY SPELLINGI()"

GOTO eand

PRINT *(1°LL EXPLAIN MQRE IF YOU ASK “E ON THIS NEXT QUESTION,)"
GOT3 eded

PRINTY "(APTER [ ASK THMIS NEXT QUESTION, TYPE ‘unAT?® AND STAND ®

GO0 sded
FRINY *(SEZ IF vau CAN USE TWE «QR0 “SECAUSE’ [N YOUR wEXT ANSeE

ATO saed
PAINT (IF YOU DON’T UNDEASTAND, JUST SAY SO NEXT TIME, I°LL =E

G3T0 saed

PAINT "(] REPEAT GUESTIONS IF YOU TYPE °*REPEAT|*)"

GOTa sa6d

PRINT *(1F YQU “EED MORE WOGM, TYPE “8a’ AT THE END OF 4 LINE,)"
GaTa pasd

PRINT Y(TRY USING SOME #ORE VvERAS FOR AETTEA EXPLANATINANS,)"
GOT0 eas?

PRINT "(THY EXPLAINING 4 LITTLE “ORE, LESS PMRASES, ™MNRE SENTEN

puINY

saINY

pRINY

suIN?

COaINTY(Seltnge])

ON €A G0TO 09%920,0%00,06%563,6%80,68020

PRINT "wE°WE MOVING RIGHTY ALONG, HERE IS QUESTION Cey",*

GOTO »b1d

PRTINT *an0 REAE COMES A REALLY INTERESTING GQUESTION o= NUMBER"Ce

GATO se12

PRINT *QUESTION"Cet®=a ONE OF MY ALL=TIME FAVvORITES COMING JP,"
G3ATO s01d

PRINT *YOUR NEXT GUESTION IS NUMBER®Cei™ "

GOTO o012

PRINT *wERE 1S GQUESTIONTCe1®, "Nis®,"

sRINTY

GQoT0 3532

PRINT CAEIPONDS TO ISUNO AFTER INVENTION PAQwRTER

PRINT, YAy COULD TELL € ‘wmy NGTO, BuT vOU®

PRINT *may JUST wANT TO CONTINUE, [F SO, TYPE °CINTINYE!"
PAINT *(OON'T FORGET THME EXCLAMATION POINT )"

GOTI Se%e

PRINT SREIPONSE TO “GARBAGE’ O JARGON

PAINT, *MmEY, "N{S", #MAT NINO OF L_ANGUAGE (S Twar?®
PAINT,*TAY AGAIN, I JUST CAN®Y UNOERSTAND amaT YAy Sa13?°
sRINY

POATNY, " (YOU wavY wmavE RUN SOME OF YOUR «ORNS THGETHMER, "
PAINTY, S0 IF vYQU CAN UNDERSTAND «MAT YOU “EAN, JUST"
POINT, "REEP ON ANSSERING TWIS JUESTION, [°LL JECEaAT"
PRINT, *TuE JUESTION IF YQU TYPE “REPEAT )"

5370 sesae

[ 123834 SANINERS THE COMMAND sdbe

PRINT 53 ON, *wign,?

“h33ge)

3GTI Sata

- ————y
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367%2
LL3L T
Asr78
26780
as790
20829
LY 2% ]
LLY T
0 QuT,*
20832
ELLTY )
20493
FLYT T )
26470
ns880
460899

26920
260910
28929
26930
20940
24952
16300
€33,
28972
26980
26999
27209
#7910
21329
arase
27340
a72%0
arsed
Ararnm
7382
2va%e
27142
LRARY ]
ariaz
iy
27140
27192
ar168
27172
17180
ar:90
27200
27218
ar229
arase
27240
arase
27202
arare
132392
21499
27300

LW
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PRINTY CANSWERS TrE SINGLE QUESTION “alx (13s*?")

BAINTY "GO amEAD, "N1ST, ASK, [°LL 00 THE RMEST I CAN,"

§370 sasa

sRINT *ANSwERS 4 oYEe TQ ANYTHING ELSE?

PRINT “"wnaT?®

GOTO se%a

PRINT SANSWERS THE QUESTION enQwele

PRINT "1 COULD SAY TMATY THMAT®S FOR %€ TO XNOW ANO FOR vOy T0 FIN

pagNy

PRINT *SEQIQUSLY, I CANNOT PRETEND TQ xNOW “wNw’, AyT vQu"

PAINT "SMOULD XEEP EXPLORING FOR AN ANSwER "

PRINY

GOTg S2%a

PQINT *ANSWERS THE QUESTION ewnYele

PRINT "wELL, <MY NOT?T REMEMBER wE ARE EXPLORING, ARAINSTORMINAG]

RINT

"0T2 se%a

NBsNS el *ANS<ERS THE oCHANGE e+ COMMAND

IF N8>| THEN 6972

sqINT?

PRINT *GOCD FOR YvOU, "NIS®, NOT EVERY 4AITER NARRQWS OR"

PRINT “CuaANGES H1S OR wER TOPIC THIS EARLY IN THE INVENTION PROC

PAINT

PRINTY "P_EASE TYPE [N YOUR NEW SUBJECT:*®

GOTO 2129

PagNTY *ANSWERS GUESTION ¢ CR o?¢

PRINT “wHATEVER vYOUu THINK BEST, "N1S*", YQu OECIDE,®*
PRINT

GOTY s@%a

PAINT SANSWERS JUESTION eCAN 1 7?9

BAINT *YES, OF COURSE,"

omINT

R3Y0 Sesa

pOINY “RESPCNOS TO SUBQRODINATE «3RCAUSESs
PRINT, "1 LIXE YOUR REASONING,"

5070 %829

sQINTY ‘RESPONDS TO #7¢

788G8e

1F 382 TwEN Y180

1F 18>8 THEN 7713

PERINT “ANQTHMER INTERESTING GUESTION, 1°" Say °vES’® *
[T 287}

GOTQ 9912

PRINT “YE€S, THAY SEE™S OKkav,”

[ 1384

G070 9e7p

PRINY "TwWIS QUESTION mayvy AF BETTER ANJwEREN"
PAINT "OUNING THE RESELARCH PwaSE, KREED IT [N mIND,"
G3TY 933

(138} CREIPONDS TO SHOAT ANSwERS

PRINT, "awmk, SHORT AND SwEET, MCa TELL “E"
POAINT,"an¥? IN OTHER wQRDS, FLAGQRATE a4 _LITTLE,"
(13834

3377 Sase
pafNT *auTO NARROW/CHANGE Q0P
sRINY

e R A NNRDDCR NI T

..




arsya
ar32e
ar3se
ar3qo
373%Q
27382
arire
ar38e
2739@
FRXY 1]
aTe819
areaeg
27336
7440
alrasa
R Y Y]
atara
alase
3ra9a
27%@2
7%10
a7%29
27%30
37549
2795
ar%ea
37979
arsse
ATS9¢
27640
27813
aled0
27s 30
27640
nTesd
LRLYY ]
Alsr0
27488
atleSy
2709
27712
arr2e
27732
277a@
2r7%2
27768
AV779
A17%0
arrsee
arsae
1812
AT829
27838
27840
arsse
27864
~G, "

ATATQ
AT880

PRINT 00 YOU wISK TO NARROW AR CHANGE YOUR SUBJECT?"

PRINT “(MAYHE REV]ISE THE waYy !T SQUNDS IN THMESE GQUESTIONST)"
PRINT,"(YES OR NON)"

JSa"evEe"

GAsSus 4«84

IF K3a] THEN b920

PAINTY

PRINT

PRINT

POINT

GATO 6212

saLNT CREPRINTS GUESTION

IF 28R THEN 3742

IF 241098 THEN 3752

IF 242390 THEN 3762

IF Qe303Q THEN 3770

RE™ P CLARIFICATION ARRAY AND ExaMmPLE SESUENCE >
pRINTY

¥ 21(R)8] THEN 9990

T(R) st

1F 2«1) THEN Tol0

IF Q<21 THEN 79953

IF 3<¢31 THEN 7972

IF <39 TWEN 7590

(A LAT R ]

G3TY 7822

LER LAY

6370 74638

d(sd1=30

G3TI Tea2

AN ) GOTO 76%53,8324,8930,7832,79203,79692,8990,9770,87034,8193
ON 21 GOTQ 8269,77%9,84810,84680,5530,8573,8622,8672,8120,8780
OV Rt GOTO 8840,7330,8000,9072,9133,9103,92393,9280,9312,9372
ON @y GOTC 944@,9%20,9%560,9633,3679,9739,582%3,9832

207

PQINT "SOMETIMES 4 GOQO way 7O DESCHNIBE JOMETWING IS My TELLING”

PAINT "wwa? IT IS NOT, THERE MaY OR “aY NOT BE A DIRELT®
PQINT "NPPQSITE OF "33%, 3yur"

PAINTY ®SEE IF YOU CAN THINR QF ONE,"

PQINTY

BUINT TFOW EXAMPLE, IF 1 WERE «RITING & PAPED? ON SOLAR®

1F 388a THEN 9990

PAINT "ENERGY, AN ANSWER TQ THIS JULSTION M[GWMT PIQOUCE 4"
PRINT L 18T GF EAATM’S NATURAL ENERLY RESQURCES,"

G370 9940

PAINT "4 "COMNOTATION® 18 AN ASSOCIATIONG A ‘DENGTATION’ [S"
PAINT %4 OLCTIONARY MEANING, 7T™I13 TALTIZ OF THMINRING 4BQULT™
PRINT "TWE INOIVIOUAL wORDS IN A TOPIC CFYEN BRINGS®

PRINT %4 FRESH INSIGHT,®

5079 932

PBINT “wHMERE SMOULD ! 50 TO SEE "33"7°"

PAINT *CAN I GO INSIDET CAN [ GO OUTSIJE? wmY JR wWY vOT?®
5073 9942

SRINT *4RTTOTLE THOUGMT ABCUT TIWE AND CHANGE 2FTEN, NQES”
IQINT $37 CHANGE OVER TINETD®

PaINT

PUINT FQM EXAMPLE, IF I WERE ~RITING A BAPER 440UT DIAMCND “INI

PRINT *© “IGMT waNT TO SESEARCH =04 TECHNOLSGY =4S CHANGED Twe®

DIINT "wINING PAQCESS,”
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208
2 27492 5070 99¢2
ERAT 1] PRINT ®[F YOU MAVE A GOOD ANSWER »ERE, vOU wILL PROBABLY 4RITE"
a7919 PRINT *A DECENT SAPER, BY °SPECIAL®, [ =EaN °“UNIGUE®,"
7929 PRINT *°INTERESTING®, OR "IMPQATANT®, TWESE EXPERTIENCES DO vOT"
3rese PRINT “NECESSARILY mAVE TO 8E YOURS} YOU COULD PRETEND TO Bk A"
97980 PRINT "REPORTER,"
ar9se GOTO 9939
37960 PRINT *YOU MIGHT SPEND ALL DAY QN TWIS QUESTION, BUT | an®
27970 PAINT “AFTER 4 SMCRT DEFINITION, IN LESS THAN TWwENTY WORDS,”
27980 PAINT "wmaT IS "ggure
27999 GOTO 3963
38009 PRINT "TWIS IS & TYPE QF INDUCTION, "NIS", I a4 NOT TRYING®
28012 PAINTY *T0 BE TRICKRY, IN QTHER «ORO0S, IF YQuR TNPIC ExtsSTS,"
28029 PRINT "THEN OTHER THINGSe<FEELINGS, ACTIONS, ETC,~eal 80 EXIST,"
28430 PAINT *TRY MAKING A CONNECTION QR TwQ,”
8949 GOTO 9emg
20052 PRINT "TWIS QUESTION ASKS YQU TQ CREATE 4 COMPLICATEQ®
28309 PAINT "INOUCTION, THINK QOF IT IN MATHEMATICAL TEARMS:"
78072 paINT
28089 PAINT,"IF 2 » T THEN T*
24090 paINT
281230 PIINT "TWHERE ARE MANY ANSWENS (24234, 2+93392,,,,,),"
38110 GOTO 9932
28129 PRINT "1 LIKE ASKING THMIS GUESTION BECAUSE IT MaY WELP vYQU ORGAN
- IZE'
28133  PRINT "YOUR PAPER, WMAT ARE THREE QJF THE MAJONR PARTS THAT CIEAT
El
48142 PATINTY "THE «MQLE QF *S§"7?"
281950 PRINT
28180 PAINT *vOU MIGHMT WANT TO WRITE SOMETHING ~ERE AROUT “0W THESE®
26179 PAINT "PARTS ARE RELATED,”
25189 G0TQ 9962
1819¢ PRINT *OECISIONS MaVvE BEEN MADE ABOUT "S§","
28200 PAINY "wHMAT wERE THEY AQQUTT? wx0 MAQE THEMD®
sa2a PRINTY
28220 PRINT "FOR EXAMPLE, IF ! wERE WRITING A PAPER A8QUT INFLATICN,"
ne232 BAINT *! wOULD wANT TO #AITE A PARAGRAPw IR Twl ABQUT THE"
2824@  PHINT *GOVERNMENT®S _EGISLATION O JATE,*
28232 307Q 992a
28263  PQINT “wnma? OECISIONS WwIlLL W4VE TQ BE “aQE IN THE FyUTURE"
asdre DU INT "CONCEANING "38° "
23280 PR INY
M8290 POINT *FILL IN TWME BLANKS: CONCERNING ~8§","
260380 PRINT "wg MUST DECIOE WHMETMER 7R NOT TO 0O . T . . T . . T T . ...
.o--l'
ANS1D GATY 9939
28320  ARINT ®wwaT 5000 #ILlL COME AB0UT FROM “anXIND'S CONCEAN 480UT"
24339  PRINT S377°
28382 saINY
281%a PRINTTFOR EXAMPLE, IF 1 WERE «RITING A PAPER AROUT COLLERE"
20360 PAINT "ACANEVICS, SOME OF TWE G000 CONSESUENCES =av 3E 4 4ETTEQ"
28373 BAINT "J0O8 [N TeE FUTURE, & FULLER JUNNERSTANDING®
8382 SRINT "AB0UT OUR WORLD, AND AN APPRECIATIIN FOR G000 STUDY =adl?
~8392 BRINT "(STOP TwE SNICXEZRING AND GET N «lTH AN ANSWER )"
24400Q 5370 9942
78413  PAINY "weaT AA0 SlLL COME A30UT PRO0™ <aANKIND‘S CONCEIN SACUT”
LLYYL) sAtN? S3"?°
' r8¢32 satNY
i
-— - . ay EE TREEIE - Tl s - + il iioin. ol TN
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FIEY L PRINT "IN OTREQ 40RDS, w™aT waS, I8, ANO wlLL AE THE °RAD NEwS‘’®
24454 PRINT "OF THIS TOPIC, IF YOU CANNQT TwINK QOF ANYTWING 840, T-Ewn
-
r84a0d PRIN? "wny NGTT"
n8ave 3070 9920
284380 PRINT *WERE, *N13°®, wE ARE SEARCHING FOR THE PEQPLE anO"
28499 PRINT "WAVE COUNTERARGUMENTS, LAWYERS ARE ALeAYS INTEAESTED"
28300 PQINTY "IN THIS PARTICULAR GUESTION, ™~OST ISSUES WE wTTE ad0UT"
nasie PRAINT "ARE NOT TWAT CLEARCUT, NOT THAT °BLACK AND wHITE,*"
28929 GOTQ 9933
28532 PRINTY "AY CAUTWORITY®, ! MEAN & 30=CALLED E1PERT,"
28540  ORINT "4S YOU wRITE TWME PAPER, YAy “AY 2U0TE THESE PEOPLE,”
285502 BRAINT "GENEWALLY, TWEIR OPINIGNS ARE REIPECTED=-=1F NOT BELIEVYED,
28563 GATO 9982
28872 PRINY "1 AM JFTEN SURPRISED AY THE CREATIVE ANSWERS TO THIS"
284580 PAINT "GUESTION, THERE I8 USUALLY AN INSIGAHT [N UNOEQSTANOING”
AAS9@  PAINT "TWESE ROLES, 3Y *GIVESY, I “EAn IS RESPONSIBLE FIR‘,”
ELLY-T') PRINT "9y *RECEIVES?, 1 WEAN *ACCEPTING TWE CONSEULENCES OF°,"
28019 GOT0 9960
aA0n20 PRINTY SYQU PWQBABALY DON‘T THINK OF YOURSELF AS ah auTHnetTY,”
28033 BRINT *30 PRETEND THAT YOU ARE, «HAT CRECENTIALS 20 YAU THINK A
~0
28644 PRINT “AUTHORITY ON "33 SWOULD mMaVE?®
24e6%2 PRINT SEOUCATIONT POWERT? WEALTH? COURAGET wUMILITY?®
28004 GJITO 9933
28679 PRINT “BEFQORE SOMESNE CAN UNNERSTAND "S3%,"
FIYY ] PRINTY "wHAT MATTESS wmyUST € UNOERSTIO0 3Y THEMSELVES."
28090 GOTY 9932
28790 PRINT "BY °PUBLIC QPINIONY, T MEAN THME POPULAR PAINY GF VIEw,"
28710 PRINT *SY *PRIVATE JIPINION®, T MEAN THE waY PEJPLE ACTUALLY 3EMaA
vE, "
28729 PALNT *SOMETIMEY, SUCH IRONIC OIFFERENCES ~IGHLIGWT TwE CLD ANAG
£
28730 PAINT "°70 wmAT I SaY, NQT weaT I DO°"
28742 PQINY
287%2 PRINT "EAR EXAMBLE, MANY FREE AND | I8EAAL TWHINMERS “AY 8E wQORE"
28763 PRINT *CONSERVATIVE IN WARING POLITICAL JECISIONS,"
38172 30738 9942
287%9 PRINT *THIS SUEITION IS INTENOED TQ FINO JuT #wal v3y DO NOT®
26799 GAINT "XNQw 440UT "38",”7
A8A00 PRINT
r8a10 AUInT? *SO, AK€ 4 LIST OF TWQSE THINGS THaT ARE UNCLEAR o= THE®
28829 PRINT "SEST wa¥ TO NEw INSIGNTS,*
28834 GOYQ 9d9¢2Q
28842 PRINTY "wHal ARE TWME MQST PORULAR CPINIONG REGARNING”
RLY.LT PRINT g3 72"
ELYYY ] paINY
28479 PAINY *IF THERE 4ERE AN ELECTICON 480QUT THIS TOPIC SOMERQw,”
ABABQ PAINTY *wQw e0uULD TME VOTERS RESPCND? 2RET CONT?  amyY?2"
*8899 G3TJ 9932
28940 2OINY *TWIS SUESTION IS 4B0UT CAUSES aAND EFFECTS, BUT vOUR ANSWE
a!
289t PRINY *8HQULD JUST MENTION TuE EFFECTS, TwE RESULTS, THE"
2892¢ PAINT "QUTCONES OF "S3",.°*
24849132 R INT
28949 PRATINT "FIR EXaMPLE, IF ! @EQE #RITING A PAPER aBGUT EXERCISE,"
ARQSY PRINT 47 WOULD «FITE 4BQUT 4 STRNNGER ~E4RT, & VELFIUNA®
24964 BWINT "ALEATNESS, AND ANQTHER waY 73 SPENC “ONEY (JAGGING $nmOES,

o
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28970
28980
72899Q
.-

29240
A901@
2902¢@
29030

.

ELLYY]
9399
EALIT ]
2%arae
29249
29299
19122
29110
EARY T
29133
29142

rq184
29162
29173
29189
2919¢
-

29209
29210
9220
29230
39242
»9258
29240
29279
292130
29290
293024@
29312
29324
3933a
29%aa
29359
293692
a9379
A93aQ
29399
29490
29414
29429
29439
29440
2?9499
294868
A9470
29aA0
29499
29%99
294 2
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BUINT TTENNTY RACKETS, BJICYCLES, «ElGrTs, ETC,)"
GJITI 99e2
PAINTY “TWIS GUESTION IS ABQUT CAUSES AND EFFELTS, BUT YNUR ANS<E

PRINTY "SWOULD JUST MENTION THE CAUSES, TwE REASONS,"

PRINTY ®THE ’*w#nY3’ REGAROING "33","

PRINTY

PRINY "FQR EXAMPLE, IF I WERE #RITING ARQUT WuMaN RIGHTS 2ROGRAM

PAINT "1 wOULD #RITE SOMETWING ABQUT THE®

PAINT “QUTRAGES QF 3aCISM QUR «4QRLD mAS «ITNESSED,”

GOTY 9970

PRINTY "Ay °“QESULTS’, ] WEAN TWHE °EFFECTS’, YOU “AY HAVE T0 015"
SAINTY “uUP A LITTLE mISTORY 70 ANSWER TWIS QUESTION, QR YOU “av"
PIINT "wAVE TQ PREOICT TWHE FUTURE, IV QTHMER «QROS, Can Twe"
PRINY *FINAL QUTCCMES OF Tx1S TOPIC 3E PRENICTED JVER aNO QVER"
PRINT *aGAIN?®

%070 9%3a

PQINT "SIMBLY, amA? MAKES PEOPLE FEEL TWE wAY THEY 067?°

PRINT "wORAL COAMITHENT? PLEASURE? FEAR? PEEAR PRESSURE? ETC,

G373 99ea

PRINT "wmMaAT WOULN IT TAKE POR “08T PEZPLE TO CRANGE THEIQR MINDS*®
BRINT *adOUT "8372*

PRINT

PRINT "MOST OF THE ANSWERS T3 TwIS JUESTIAN =avE SONETWING TC 07

PRINT "wITHM A PERSON’Y DIRECT INVOLVEMENT w[Tw & SUBJECT LI<E”
PRINY "YOURS, "S3°,"

GQTI 992¢

PRINT "ARE THE ROQTY OF "S3», FIGURATIVELY"

PRINT "SPEARING, AL#AYS THE SAME? _QCXING AT TuIS MATYER"
PRINT *ANOTHEHW waY: COULD vQu DESCUIZE OIFFERENT EaRLY"

PUINY *SYMPTONS? CR IS THERE JUST JNE SYNPTOM?Z"

5070 9932

PRINT "8y SINCREDIALE?, I “EAN ‘UNBELIEVARLE’, “AMaZING’,”
PRINTY “YEYOND myuWAN UNDERSTANDING®, °*STRANGER TmaN FICTION'."
3070 9982

PRINT "wWAT ARE SCME OF THE DIFFERENT EXPLANATIONS FQR THE"
PAINY "EXISTENGE JF "38"7"

eagrny

PRAINT STF TWERE ARE NONE, wnuY? 13 TRERE"

PAINY "REALLY THAT wUCH AGREEMENT?®

5aTQ 9929

BRINTY "SY ‘CONTRAUTCTIONS?, I “EAN *THOSE MATTERS w~W[ICwW 20 NVOT”
PQINT *"HELONG TOGETHER® QR °XINOS 2F [RONY’,"

2Nt

BQINT "IN QTHER wORDS, wMAT SHOULON'Y 3E TwERE, 8yt Is?*

BOINT "GCR (YOU GUESSED IT), weaT SHOULD A€ 4 P4AT CF"

patNy $3°, AuT I3 ~NOT,"

G373 99302

PRINT "1 AET YOU ARE SAYING TC YQURSELF, °WOw SWOULD [ xNOQw?°"
paINT

DAINT? SwELL, !F vOU ARE SQING 7O wRITE A CAONVINCING PAPER ApluT"
PRINY S8%, YOU mysT®

PQINT *FIND CUT A3 EARLY 48 PCSSIBLE TwOSE AREAS «HICK NEED YO
PAINT *HE QESEAWCHED, RIGWT N0=, [’ ASKING YCU TO PREQICT"
PRINT “wmMEQE vOUL ZaN FIND SCME “OWE FACTS,"

5572 9903
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29529
A9%53a
29%a0
29%%0
39560
299712
9582
39599
EALY ]
29810
394249
29632
A9n49
29652
29609
290702
79680
A949¢
297230
29714
29729
39730
29748
29759
A9763
29172
asrsa
29799
298030
29813
2982@
29832
a9%842
298%3
29860
a%872
A%482
298992
A9922
39912
29929
9932
29949
29992
29960
FEL R
29989
29990
19%¥a
12012
{ARQR
12034
LT ]
140%2
13064
1237
LeANR
127394
1Alud
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PRINY "ewa? PAQHLERS 00 YOU mavE UNUDEISTANDING"

PTNT 33" YOQUNSELFY AY ‘ampIGUITIES’, "

PAINY “MEAN THOSE =IXED FEELINGS YOU “av mav€ A8QUT THIS TORIC,"
GQTO 99%9a9

PRINT *8y ‘IETTER COUARSE’, ! “Eanw FOR yOU TO SUGGEST a4 BETTER®
PRINT “SOLUTION TO ANy PROSLE~S ASSOCIATED wlfThe

PRINT §8°,°

PRALINTY

PRINT "1F vQu EXPECT PEQPLE TQ BE CUNVINCED Ay YOUR ARGUMENY,*
BRINT *vayu =UuST JFFER TwuEm 4 SOUND JOLUTION,”

GJATJY 9¢3e

PRINT "IF PEQPLE «ERE NO LONGEN CONCERNED 4ROLT®

PRAINT 337, «0ULD TwWAT BE"

PRINT THE wORSYT THING THAT COULN =APPEND? 4nvy OBR any NOT2®
GITO 9960

BAINT "IF EVERYONE [N THE LORLD =48 43 CONCERAED ABOQUT®

PRINTY S3* A3 YOU ARE,*

PRINT "wQULO TWAT BE THE BEST TWHING THAT COULD RARPEN?®

PRINT "wnyY QR <nyY NQT2®

6Q7Q 99a0

PRINT *SIMPLY, #MAT WAS PBEEN WACONG 4lTw THE wave

PRINT 33" HAS BEEN ®ANOLED,®

PRIINY SWAYBE ‘MISTAKE? 1S TNO =AASH & TERAM; “wISTACATMENT? Nav®
PRINT "398 BETTER POR TNIS TOPIC,”

GOTO 99ag

PRINT "IF I SAY P3LACK®, YOU SAY *an]TES "

PRINTY "IF T SAY ’HMEAQACHE’, vYOU 3JAY ‘ASPIRIN',®

PAINY

PRINT "NQw, "N13", IF I Say =ss",*

PRINT "wHAT 00 YOU Sav?” )

GOTOD 9932

PRINT "8Y “INCONSISTENT?, I MEAN TQ SUGGEST TWOSE MATTERS"
PRINT "wWwICH SEEM *QUT OF PLACE,”"

PRINT

PRINT "*INCONSISTENT® %“ay A SO SUGGEST TwAT SOME THINGS ABQUT"
PAINT 8§35 CrANGE “ORE QFTENY

PQRINT *THaAN OTWER THINGS, «MAT MIGMT TwEYy 8E72°

G37TQ 9963

PAINTY *PRCMPTESS AFTER CLARTIFICATION

PRINT,"TAY AMIWERING TMIS ZUESTION NOa,"

GQTO S2%e

PAINTY

PAINT, "amAT ARE YQU THINKING NOw, "nis®D®

Garn se%9

PRINTY

BAINT, TYOUR TURN, *N{S® »

GOTC sa%a

swNTY CSECOND PESPONSE AFTEQ CLARIFICATION REQUEST

PRINT "THAT’S ABOUT ALL I CAN 400 AT THE MQOMENT, SQRRY]"

%377 9932

FT L) <t CLOSING SEQUENCES >

1F Celd "wEN 12200

IF Cay THEN 1229Q

PRINT

saINY

PRINT, "vYoU EYPLONED®EIRUESTIONS OQUT OF TWE"C™T ASKED,"
PAINT,"Tma? 3" (€3/C) 01 QA PERCENT,"

seINT

PRINT, "L LET =€ ~E“IND YOU THAT vOU ARE STILL IN THE FIQeT STAGES"